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ABSTRACT 

Sabine  Parish,  in  the  Tertiary  uplands  of  northwestern 
Louisiana,  has  limited  amounts  of  ground  water  and  sur- 
face water  available  for  current  and  future  demands.  The 
principal  water  problems  in  the  parish  pertain  to  water 
supply  for  industrial  expansion  and  municipalities,  flood 
control,  drainage,  irrigation,  navigation,  pollution,  and  salt 
contamination.  The  town  of  Many  depends  on  ground  water 
for  its  source,  and  some  consideration  has  been  given  to  the 
possibility  of  developing  an  additional  supply  from 
streams.  Several  nearby  streams  hold  promise  of  an  ade- 
quate supply  of  satisfactory  quality  with  development. 
Bayou  Negreet  has  been  pumped  dry  by  those  using  water 
for  irrigation.  The  main  problem  in  the  use  of  water  from 
the  Sabine  River  is  one  of  distribution — to  make  the  water 
available  to  the  more  remote  areas.  Toledo  Bend  Reservoir 
will  help  alleviate  this  problem  by  creating  a  large  reservoir 
which  will  be  within  easy  reach  of  most  principal  com- 
munities in  the  parish.  There  are  potential  pollution  prob- 
lems from  occasional  releases  of  oil-field  brine. 


Only  small  quantities  of  surface  water  have  been  used 
for  domestic  or  industrial  purposes  in  Sabine  Parish. 
Waters  from  Bayou  Toro  and  Bayou  Negreet  have  been 
used  for  irrigation  during  dry  seasons.  Except  in  the  vicini- 
ties of  a  few  towns  the  ground-water  resources  have  been 
relatively  untapped.  Most  wells  are  used  for  domestic  and 
farm  supplies  and  are  constructed  to  yield  only  a  few  gallons 
per  minute,  but  several  wells  yielding  50  to  250  gpm  (gal- 
lons per  minute)  are  owned  by  municipalities  in  the  parish. 
In  addition,  there  are  a  few  wells  yielding  40  to  100  gpm 
serving  industries. 

The  largest  source  of  surface  water  in  the  parish  is 
Sabine  River  which  drains  approximately  5,300  square 
miles  upstream  from  the  parish.  The  Sabine  River  has  an 
average  flow  of  about  3,600  cfs  (cubic  feet  per  second)  or 
about  2,300  mgd  (million  gallons  per  day).  Many  of  the 
streams  that  drain  the  upland  area  are  not  dependable 
sources  of  supply  because  their  flows  are  not  well  sustained 
during  dry  seasons. 

The  annual  precipitation  over  the  parish  is  about  52 
inches  of  which  about  18  inches  becomes  runoff,  which  is 
equivalent  to  a  continuous  flow  of  about  1.33  cfs  per  square 
mile.  Seasonal  and  annual  runoff  varies  considerably,  but 
no  significant  trends  have  been  noticed. 

Sabine  River  affords  the  most  dependable  surface-water 
supply,  without  artificial  storage.  Bayou  Toro  has  a  well- 
sustained  base  flow  and  is  probably  the  second-best  source 
of  supply.  Many  of  the  other  streams  in  the  parish  can 
probably  provide  a  good  surface-water  supply  for  a  small 
city  if  storage  facilities  are  provided.  For  instance,  the 
average  flow  of  Bayou  San  Miguel  near  Zwolle  for  the  10- 
year  period  1949-58  was  about  68  mgd,  but  because  there 
was  no  flow  for  short  periods  in  every  year,  proper  utiliza- 
tion would  require  storage  space. 

Considerable  variation  in  the  chemical  character  of  the 
Sabine  River  water  occurs  throughout  the  year.  It  is  gen- 
erally of  excellent  quality,  but  danger  of  periodic  contamina- 
tion from  East  Texas  oil  fields  does  exist.  Water  in  the 
smaller  streams  within  the  parish  are  generally  low  in  dis- 


solved  solids,  chloride,  and  sulfate.  Periodic  analyses  indi- 
cate that  salt  contamination  sometimes  occurs  in  Bayou 
San  Patricio.  This  contamination  may  also  occur  in  un- 
sampled  streams.  These  waters  would  be  suitable  for  public 
supplies  without  softening,  but  would  probably  need  treat- 
ment to  remove  color  and  suspended  material. 

The  exposed  rocks  are  sedimentary  and  consist  of  lig- 
nitic  sand  and  clay  ranging  in  age  from  early  Eocene  to  late 
Miocene  and  alluvial  sand  and  clay  of  Quaternary  age.  The 
controlling  geologic  structure  of  the  region  is  the  Sabine  up- 
lift, a  structural  dome  centered  in  De  Soto  Parish.  Sabine 
Parish  is  on  the  southern  flank  of  the  dome  where  banded 
outcrops  of  the  southward-dipping  strata  reflect  the  up- 
lift and  subsequent  erosion.  In  the  northern  two-thirds  of 
the  parish  sediments  of  the  Wilcox  Group  of  Paleocene  and 
Eocene  age  constitute  the  outcrops.  South  of  the  Wilcox 
are  outcrops  successively  of  the  Claiborne  Group  and  the 
Jackson  Group  of  Eocene  age,  the  Vicksburg  Group  of 
Oligocene  age,  and  the  beds  of  Miocene  age.  The  Sabine 
River,  which  forms  the  western  boundary  of  the  parish, 
occupies  an  entrenched  valley  filled  with  Quaternary  allu- 
vium and  flanked  by  highly  dissected  discontinuous  rem- 
nants of  Pleistocene  terraces. 

Ground  water  in  the  sands  of  the  Tertiary  formations 
is  confined  in  most  places  by  overlying  beds  of  clay  and 
occurs  under  artesian  conditions.  Water-bearing  sands  are 
in  the  Sparta  Sand  and  Cockfield  Formation  of  the  Clai- 
borne and  Wilcox  Groups  and  the  Catahoula  Formation. 

The  sands  range  widely  in  thickness  and  texture.  They 
are  recharged  by  rainfall  in  their  areas  of  outcrop  and  are 
partly  drained  by  the  stream  valleys  that  are  cut  into  the 
outcrops.  Water  supplies  are  obtained  from  these  sands 
through  wells — dug,  driven,  or  drilled,  ranging  in  depth 
from  10  to  600  feet.  Water  from  the  Tertiary  sands  is  soft 
and  of  generally  good  chemical  quality;  the  most  common 
objectionable  constituent  is  iron,  which  ranges  considerably 
in  concentration  from  place  to  place. 

Ground  water  in  the  Quaternary  terrace  deposits  and 
valley   alluvium   is   generally   unconfined    and,    except   in 


places  where  a  clay  mantle  induces  local  artesian  conditions, 
it  occurs  under  water-table  conditions.  The  small  outcrop 
area  of  the  terrace  deposits,  their  dissected  condition,  and 
their  elevated  position  combine  to  make  them  unreliable 
sources  of  water  supply.  The  valley  sands,  which  are  re- 
charged by  rainfall  in  the  valleys  and  by  drainage  from  the 
more  elevated  Tertiary  sands,  are  generally  thin  and  ir- 
regular in  texture.  Domestic  and  farm  wells  obtain  adequate 
supplies  of  good  water  from  these  sands,  but  no  wells  yield- 
ing more  than  a  few  gallons  per  minute  have  been  developed. 

In  the  southern  part  of  the  parish  are  two  of  the  better 
water-bearing  formations  of  northern  Louisiana — the 
Sparta  Sand  and  the  Catahoula  Formation,  which  have 
been  relatively  untapped.  This  is  due  in  part  to  the  rugged 
topography  which  has  encouraged  little  development  and  is 
covered  largely  by  timber  in  this  part  of  the  parish.  In 
the  northern  part  of  the  parish  all  water-bearing  sands  are 
in  the  thick  section  of  Wilcox.  The  towns  of  Many,  Pleasant 
Hill,  Zwolle,  and  Converse,  and  some  industries  obtain  water 
from  sands  of  the  Wilcox  Group. 


INTRODUCTION 

PURPOSE   AND   SCOPE 

A  study  of  the  geology  and  water  resources  of  Sabine 
Parish  was  undertaken  as  a  part  of  the  program  of  water- 
resources  investigations  by  the  U.S.  Geological  Survey  in 
cooperation  with  the  Louisiana  Department  of  Public  Works 
and  the  Louisiana  Geological  Survey,  Department  of  Con- 
servation. The  purpose  of  the  study  was  to  determine  the 
geologic  and  hydrologic  conditions  relating  to  the  occur- 
rence, quantity,  and  chemical  quality  of  water  in  Sabine 
Parish. 

This  report  presents  an  evaluation  of  the  water  re- 
sources of  Sabine  Parish  with  respect  to  present  and  poten- 
tial use.  It  is  intended  for  initial  guidance  in  future  develop- 
ment of  water  supplies  in  the  parish.  It  does  not  resolve  all 
questions  relating  to  water-supply  needs  in  any  specific 
location.  The  many  factors  involved  will  usually  call  for 
more  detailed  local  investigations. 

description  of  area 

Location  and  Extent 

Sabine  Parish,  in  the  northwestern  part  of  Louisiana, 
(see  pi.  1)  is  bordered  on  the  west  by  the  Sabine  River 
and  the  State  of  Texas,  on  the  north  by  De  Soto  Parish,  on 
the  northeast  and  east  by  Natchitoches  Parish,  and  on  the 
south  by  Vernon  Parish.  The  parish  has  a  total  land  area  of 
1,029  square  miles  and  is  included  in  townships  2-10  N., 
ranges  9-15  W. 

Historical  Summary 

The  Sabine  Parish  area  was  at  one  time  claimed  by 
both  France  and  Spain,  and  after  the  Louisiana  Purchase 
in  1803,  by  Spain  and  the  United  States.  Not  until  1820  was 
the  western  boundary  of  Louisiana  fixed  at  the  Sabine 
River,  and  during  the  intervening  years  the  area  was  a  part 
of  a  neutral  strip  and  a  refuge  for  desperadoes.  One  of  the 
main  colonization  and  trade  roads  to  Texas,  El  Camino 
Real,  traversed  the  area;  and  Fort  Jesup  was  a  thriving 
frontier  post  on  the  road  after  1820.  The  fort  was  a  stop- 


over  place  for  many  Texas  immigrants  and  a  staging  point 
for  federal  troops  during  the  Mexican  War;  it  was  closed 
after  the  war  when  Texas  was  annexed  by  the  United 
States.  Sabine  Parish  with  its  parish  seat  at  Many  was 
formed  March  7,  1843,  from  the  county  of  Natchitoches 
(now  Natchitoches  Parish). 

Landforms  and  Relief 

Sabine  Parish  is  in  the  Gulf  Coastal  Plain,  a  region  of 
low  and  rounded  topography.  The  hills  are  generally  80  to 
100  feet  higher  than  the  flood  plains  of  the  major  streams, 
but  altitudes  within  the  parish  range  from  less  than  100  to 
nearly  400  feet.  There  are  three  principal  topographic  divi- 
sions in  the  parish:  the  upland,  the  terraces,  and  the  flood 
plains.  Uplands  include  about  three-quarters  of  the  parish 
and  consist  of  rolling  hills  underlain  by  the  older  forma- 
tions of  the  Coastal  Plain.  The  flood  plains  and  terraces  are 
flat  and  benchlike  and  are  underlain  by  redeposited  sedi- 
ments of  more  recent  f luviatile  origin. 

In  most  of  the  parish  a  few  prominent  topographic  fea- 
tures indicate  a  marked  difference  in  the  comparative  re- 
sistance of  the  formations  to  erosion.  However,  near  the 
southeastern  boundary  of  the  parish  resistant  sandstones 
form  a  northward-facing  escarpment  known  as  the  Kisat- 
chie  Wold,  which  extends  northeastward  across  the  parish 
and  continues  eastward  through  Natchitoches  Parish  and 
westward  into  Texas. 

The  highest  point  in  the  parish,  having  an  altitude  of 
480  feet,  is  south  of  the  Wold  and  a  short  distance  west  of 
the  Sabine-Vernon  Parish  boundary  near  Hornbeck. 

The  Sabine  River  has  trenched  a  meandering  course  in 
a  flood  plain  that  ranges  in  width  from  1  to  5  miles.  Many 
meander  scars  show  that  the  river  has  occupied  various 
channels  as  it  migrated  back  and  forth  across  the  plain. 
Flood  plains  of  the  principal  tributary  streams  are  bordered 
discontinuously  by  terraces  which  are  erosional  remnants 
of  older  and  higher  flood  plains. 

Drainage 
There  are  no  large  lakes  in  Sabine  Parish,  but  several 
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small  lakes  and  ponds  are  in  the  central  part  of  the  parish. 
The  largest  is  Loring  Lake  which  has  a  water  surface  area 
of  approximately  0.1  square  mile,  or  64  acres  at  its  normal 
stage.  Loring  Lake  was  formed  artificially  for  watering  of 
steam  engines  by  the  Kansas  City  Southern  Railroad. 

There  are  numerous  small  oxbow  lakes  that  were 
formed  by  the  Sabine  River  as  a  result  of  its  meandering 
over  the  years.  The  largest  of  these  lakes  are  McCarthney 
Lake  and  Blue  Lake,  although  not  any  one  of  these  is  larger 
than  2  acres  in  surface  area  under  normal  climatic  condi- 
tions. The  parish  contains  about  5.5  square  miles  of  swampy 
area  along  the  Sabine  River,  most  of  which  is  in  the  south- 
ern tip  of  the  parish. 

The  major  part  of  the  drainage  is  to  the  south  and 
southwest  by  means  of  numerous  streams  and  arteries 
which  form  a  dendritic  pattern  and  flow  into  the  Sabine 
River.  The  general  drainage  pattern  in  Sabine  Parish  is 
illustrated  on  plate  1.  A  narrow  strip  approximately  2  to  7 
miles  wide  along  the  eastern  boundary  of  the  parish  drains 
to  the  east  to  the  Red  River  Basin  via  Bayou  Dupont,  Bayou 
Pedros  and  small  tributaries  of  Bayou  Pierre,  Bayou  Santa- 
barb,  and  Kisatchie  Bayou  in  Natchitoches  Parish. 

Bayou  Dupont  and  Bayou  Pedros  are  two  of  the  larger 
streams  draining  to  the  east.  The  principal  streams  directly 
tributary  to  Sabine  River  within  the  parish  are  Bayou  San 
Patricio,  Bayou  San  Miguel,  Bayou  La  Nana,  Bayou  Ne- 
greet,  and  Bayou  Toro.  Other  tributaries  to  Sabine  River 
include  Cow  Bayou,  Bear  Creek,  Bossier  Bayou,  and  Mc- 
Donald Bayou. 

The  Sabine  River  originates  in  northern  Hunt  county 
and  eastern  Collin  and  Rockwall  counties  in  north-central 
Texas.  The  source  divide  is  at  elevation  690  feet  above  mean 
sea  level  and  approximately  578  river  miles  above  the 
mouth.  The  river  flows  southeasterly  across  Texas  for  300 
miles,  then  turns  in  a  more  southerly  direction  and  forms 
the  boundary  between  Louisiana  and  Texas.  The  drainage 
basin  is  long  and  narrow,  its  total  length  being  about  290 
miles,  with  an  average  width  of  34  miles.  The  basin  does 
not  exceed  45  miles  in  width  at  any  one  point.  Under  aver- 


age  climatic  conditions  river  flow  is  confined  to  a  channel 
which  meanders  across  the  valley  and  has  numerous  sloughs, 
overflow  channels,  marshes,  and  bayous.  Stream-bed  gra- 
dients are  low;  for  the  194-mile  reach  between  Mineola, 
Texas,  and  the  Logansport,  La.  gages,  the  average  fall  is 
0.8  foot  per  mile,  but  in  the  reach  below  Logansport  and 
south  to  the  gage  at  Bon  Wier,  Texas,  the  fall  averages  0.6 
foot  per  mile  for  169  miles. 

Bayou  San  Patricio,  a  tributary  to  the  Sabine  River, 
originates  in  southern  De  Soto  Parish  at  elevation  250  and 
flows  southwesterly  across  De  Soto  and  northwestern  Sabine 
Parishes  for  about  36  miles  and  discharges  into  Sabine 
River.  Fall  throughout  its  course  averages  3  feet  per  mile. 

Following  an  almost  parallel  course  to  Bayou  San 
Patricio  approximately  4  miles  to  the  east  is  Bayou  San 
Miguel.  It  originates  immediately  north  of  Pleasant  Hill  at 
about  elevation  300  feet  above  mean  sea  level.  Fall  through- 
out its  reach  averages  3.4  feet  per  mile  in  its  44  miles  of 
length.  Bayou  Scie  empties  into  Bayou  San  Miguel  from  the 
east  in  the  vicinity  of  Zwolle  and  has  White  Lick,  Sneed, 
and  Brushy  Creeks  as  its  tributaries.  Little  Bayou  San 
Miguel  drains  the  area  south  of  Pleasant  Hill  and  enters 
Bayou  San  Miguel  from  the  east  about  6  miles  southwest  of 
Pleasant  Hill. 

Farther  to  the  south  Bayou  La  Nana  flows  practically 
due  west  into  the  Sabine  River  14  miles  west  of  Many.  It  is 
formed  by  the  joining  of  Harpoon  Bayou  and  San  Jose 
Creek  about  a  mile  west  of  Many.  Bayou  La  Nana  very 
nearly  parallels  Louisiana  Highway  6  from  its  beginning 
just  west  of  Many  for  a  distance  of  20  miles  to  its  mouth, 
and  has  a  stream  gradient  averaging  3  feet  per  mile.  Trib- 
utaries to  Bayou  La  Nana  include  Hurricane  Creek  and 
Lewis  Creek. 

Bayou  Negreet  intercepts  the  drainage  between  Bayou 
La  Nana  to  the  north  and  Bayou  Toro  to  the  south.  Bayou 
Negreet  originates  in  the  hills  north  of  Negreet  at  about 
elevation  240  and  flows  southwesterly  for  20  miles  to  join 
Sabine  River.  Its  bed  slope  averages  5  feet  per  mile.  Turner 
and  Salter  Creeks  are  the  principal  tributaries  to  Bayou 
Negreet. 

8 


Bayou  Toro  drains  the  southern  tip  of  the  parish  and 
flows  southwesterly  to  Sabine  River.  The  southernmost 
reach  of  Bayou  Toro  forms  the  boundary  between  Sabine 
and  Vernon  Parishes.  Bayou  Toro  rises  in  the  vicinity  of 
Mt.  Carmel,  is  about  29  miles  in  length,  and  has  an  average 
bed  slope  of  3  feet  per  mile. 

Bayou  Dupont  rises  in  the  northeastern  part  of  the 
parish  between  the  towns  of  Many  and  Robeline  at  an  ele- 
vation of  about  300  feet  above  mean  sea  level  and  flows  in  a 
northeasterly  direction  into  Natchitoches  Parish  to  a  junc- 
tion with  Little  River  about  4  miles  north  of  Robeline.  It  has 
a  fairly  steep  stream  gradient,  falling  about  100  feet  in  a 
distance  of  about  21  miles.  The  largest  tributary  is  Bayou 
Pedro,  which  joins  Bayou  Dupont  near  Robeline. 

Climate 

Sabine  Parish  lies  within  the  humid  zone  of  the  United 
States.  The  average  annual  temperature  in  the  parish  is 
66°F;  summer  temperatures  average  about  81°F.  The  mild 
spring  and  fall  weather  is  sufficiently  warm  to  afford  long 
growing  seasons.  Winters  are  short  and  mild,  the  average 
temperature  being  51  °F.  Temperatures  seldom  go  below 
freezing,  and  the  average  frost-free  period  is  about  230  days. 
The  average  annual  precipitation  during  the  standard  30- 
year  period,  1921-50,  computed  by  the  Thiessen  polygon 
method  (Johnstone  and  Cross,  1949)  from  records  for  four 
Weather  Bureau  stations  in  the  surrounding  area  is  about 
52  inches. 

As  there  are  no  continuous  records  of  temperature  and 
precipitation  for  stations  within  the  parish,  values  shown 
in  figures  1  and  2  were  obtained  by  averaging  data  for 
stations  at  Robeline,  Logansport,  and  Leesville  in  Louisiana, 
and  at  Bronson,  Texas.  The  precipitation  records  for  Robe- 
line and  Logansport  are  fairly  complete  for  the  entire 
period  1904  to  date,  except  that  the  Robeline  station  was 
discontinued  at  the  end  of  the  1957  year.  There  were  a  few 
scattered  months  of  missing  record  at  Leesville  during  the 
period  1925-37,  but  these  records  are  complete  from  1938 
to  date.  Monthly  precipitation  figures  for  the  missing 
months  of  record  were  estimated  on  the  basis  of  data  for 
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Figure   1.   Monthly    precipitation    in    Sabine    Parish,    La.,    1925-58. 

other  nearby  weather  stations  to  compute  average  monthly 
precipitation  over  the  parish  for  the  period  1925-58. 

Precipitation  records  since  1925  (fig.  1)  show  a  month- 
ly variation,  rainfall  being  at  a  maximum  in  May  and  at  a 
minimum  in  the  fall  months.  Most  of  the  summer  rain  falls 
in  short,  torrential  local  storms  that  cause  considerable  ero- 
sion and  intense  runoff.  Only  rarely  does  precipitation  oc- 
cur as  hail,  sleet,  or  snow.  Precipitation  records  since  1938 
show  a  year  to  year  variation  as  indicated  in  figure  2.  The 
variation  in  annual  precipitation  at  Robeline  in  the  period 
1897-1957  shown  in  figure  3  indicates  a  larger  proportion  of 
dry  periods  prior  to  1938  than  occurred  after  1938  when 
complete  records  were  available  for  all  four  stations  in  the 
area  surrounding  the  parish.  At  the  Robeline  weather  sta- 
tion the  average  annual  precipitation  for  the  period  1897- 
1957  was  50.22  inches. 

Maximum,  minimum,  and  average  monthly  air  tempera- 
ture plotted  on  figure  4  show  that  the  highest  average 
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Figure  4.   Summary  of  monthly  air  temperature   in   Sabine   Par- 
ish,  La.,    1925-58. 

monthly  air  temperature  occurs  in  July  or  August  and  the 
lowest  in  December  and  January.  The  annual  average  of 
maximum  daily  air  temperatures  is  89  °F.  The  maximum 
range  in  the  extremes  of  monthly  temperature  throughout 
the  year  is  about  81  °F. 

Sabine  Parish  has  a  growing  season  of  about  230  days 
between  late  March  and  early  November,  the  general  limits 
of  the  last  and  first  killing  frosts.  The  climate  is  favorable 
for  widely  diversified  agriculture,  including  dairying  and 
stock  raising.  The  length  of  the  frost-free  season  allows  two 
cr  more  crops  to  be  grown  each  year. 

Agriculture  and  Natural  Resources 

Nearly  one-fourth  of  the  area  of  Sabine  Parish  is  de- 
voted to  agriculture.  The  prinicipal  products  are  cotton, 
livestock,  and  farm  timber.  About  85  percent  of  the  land 
is  in  commercial  forests,  and  the  parish  is  second  only  to 
Winn  Parish  in  the  production  of  saw  timber. 
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Smies,  and  others  (1922,  p.  23)  listed  the  following  soils 
and  their  percentage  of  distribution  in  the  parish :  Susque- 
hanna very  fine  loam,  41.4  percent;  Ruston  very  fine  sandy 
loam,  4.7  percent;  Ochlockonne  very  fine  sandy  loam,  4.3 
percent ;  Susquehanna  fine  sandy  loam,  4.0  percent ;  and  23 
other  soil  types  totaling  45.6  percent. 

About  1,000  oil  and  gas  wells  have  been  drilled  in  the 
parish  fields.  The  cumulative  oil  and  condensate  produc- 
tion from  six  fields,  Blue  Lake,  Converse,  Many,  Pleasant 
Hill,  Zwolle,  and  Kilgore  Slough,  in  Sabine  Parish  was  21.5 
million  barrels  since  the  fields'  discovery  through  1957. 
During  the  same  period,  natural  gas  production  was  1,685,- 
380  million  cubic  feet  from  oil  and  gas  wells. 

Development  of  Area 

The  1960  census  shows  the  population  of  Sabine  Parish 
as  18,356,  a  decrease  of  12.1  percent  since  1950.  In  the  same 
period,  the  population  of  Many,  the  parish  seat,  increased 
from  1,681  to  3,155  (87.8  percent).  The  1960  census  shows 
the  population  of  incorporated  towns  of  Zwolle,  Pleasant 
Hill,  Converse,  and  Noble  to  be  1,320,  907,  291,  and  206, 
respectively.  The  remainder  of  the  parish  was  rural  farm. 
Except  for  Many,  the  parish  seat,  Sabine  Parish  is  classified 
as  rural,  as  by  definition  urban  areas  are  those  cities,  towns, 
or  villages  having  2,500  or  more  inhabitants. 

The  parish  is  served  by  two  main  highways  which  in- 
tersect at  Many,  north-south  U.S.  Highway  171  connects 
the  parish  with  Shreveport  and  Mansfield  to  the  north  and 
Leesville,  DeRidder,  and  Lake  Charles  to  the  south.  State 
Highway  6,  the  old  Camino  Real,  traverses  the  parish  in  an 
east-west  direction,  and  links  the  parish  with  Texas  towns 
to  the  west  and  with  Natchitoches  and  other  towns  to  the 
east. 

PREVIOUS   INVESTIGATIONS 

Results  of  the  regular  stream-gaging  program,  carried 
on  for  a  number  of  years  by  the  U.S.  Geological  Survey, 
published  in  water-supply  papers,  were  available  for  this 
study.  The  Sabine  Parish  area  in  whole  or  in  part  has  been 
the  subject  of  several  geological  and  paleontological  reports. 
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Hilgard  (1873)  described  the  geology  of  rocks  of  Tertiary- 
age  in  central  and  northern  Louisiana. 

The  first  geologic  map  of  the  State,  prepared  by  F.  V. 
Hopkins,  was  published  by  the  Louisiana  Geological  Survey 
in  1872.  Reports  by  Murray  and  Thomas  (1945)  and  Mur- 
ray (1955)  contain  bibliographies  listing  more  recent 
studies  in  this  and  other  areas  that  include  rocks  of  the  same 
age.  Murray  (1948)  described  the  formations  of  the  Mid- 
way stage  that  underlie  and  crop  out  in  the  northern  part 
of  the  parish.  Welch  (1942)  delineates  the  Jackson,  Vicks- 
burg,  and  Catahoula  Formations  which  crop  out  in  the 
southern  part  of  the  parish,  and  Huner  (1939)  describes 
the  Claiborne  Group  which  crops  out  in  the  central  part. 
The  most  comprehensive  geological  report  on  the  parish  is 
that  of  Andersen  (1960)  which  was  published  by  the  Lou- 
isiana Geological  Survey.  This  report  contains  a  surface 
geological  map  of  the  parish  and  has  an  excellent  section 
on  the  subsurface  geology. 

The  first  ground-water  report  containing  a  reference 
to  Sabine  Parish  was  written  by  G.  D.  Harris  in  1902.  It 
was  a  brief  reconnaissance  report  covering  the  entire  State. 
A  more  comprehensive  investigation  yielded  a  report  by 
Veatch  (1906a,  1906b)  on  ground-water  resources  of  north- 
ern Louisiana.  This  bulletin  contains  data  on  wells  at  East 
Pendleton,  Loring,  Many,  Myricks  Ferry,  Negreet,  Noble, 
Pleasant  Hill,  Plymouth,  and  Zwolle,  and  maps  showing  the 
depths  to  the  different  aquifers  and  the  area  in  which  flow- 
ing wells  might  be  expected.  The  Natchitoches  report  of 
Maher  and  Jones  (1949)  has  valuable  information  on  the 
Claiborne  Group  and  the  use  of  electrical  logs. 
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ing Co.,  Shreveport,  La.;  Jacobs  Drilling  Co.,  Many,  La.; 
Rex  Water  Well  Service,  Natchitoches,  La. ;  and  Mr.  H.  A. 
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Davidson,  Many,  La.  Drillers'  logs  of  oil  wells  were  made 
available  by  Mr.  Richard  Cole  of  the  Ohio  Oil  Co.,  Shreve- 
port,  La.  Mr.  W.  H.  Pearce,  Jr.,  Water  Superintendent, 
Many,  and  Mr.  M.  J.  McFerrin,  Water  Superintendent, 
Zwolle,  gave  freely  of  their  time  and  assistance  during  the 
testing  of  their  towns'  wells. 

A  geologic  map  compiled  by  Andersen  (1960),  Lou- 
isiana Geological  Survey,  was  used  for  checking  the  authors' 
determinations  of  formations  cropping  out  at  well  locations. 
Burdge  Irelan  and  S.  F.  Kapustka  assisted  in  the  prepara- 
tion of  the  sections  of  this  report  that  deal  with  chemical 
quality  of  surface  water. 
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OCCURRENCE  AND  GENERAL  PROPERTIES 
OF  WATER 

SOURCES  OF  WATER 

Precipitation  is  the  source  of  practically  all  fresh- 
water supply.  The  principal  sources  of  present  water  supply 
in  Sabine  Parish  are  wells,  the  Sabine  River,  and  rainwater 
catchment  in  cisterns  and  farm  ponds. 

Measurements  of  flow  indicate  that  of  the  approxi- 
mately 52  inches  of  average  annual  precipitation  over 
Sabine  Parish  during  the  standard  30-year  period,  about 
18  inches  runs  off  in  a  network  of  small  streams  and  bayous 
that  eventually  flow  into  Sabine  River  or  Red  River.  The 
remainder  is  lost  to  evapotranspiration  or  infiltrates  to 
the  ground  water  zone.  The  two  diagrams  in  figures  5  and 


R    K    A    N    S   A   S 


LOUISIANA 

AVERAGE     ANNUAL    RUNOFF 

IN    INCHES 
BASED     ON    1 5- YEAR    PERIOD 

1939-1953 


O     10    20  30  40  50 
SCALE    IN    MILES 


MEX/CO 


Figure  5.  Areal  variation  in  average  runoff  in  Louisiana. 

6  illustrate  the  areal  variation  in  the  average  annual  run- 
off and  precipitation  over  the  entire  State.  The  isograms 
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on  figure  5  connect  points  of  equal  runoff  based  on  stream- 
flow  records  collected  over  a  15-year  period,  1939-53.  Lines 
of  equal  rainfall,  called  isohyetals,  computed  on  basis  of  the 
standard  30-year  period  (1921-50)  averages,  are  shown  on 
figure  6. 
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Figure  6.  Areal  variation  in  average  precipitation  in  Louisiana. 

Sabine  River,  which  flows  along  the  entire  western 
boundary,  is  the  largest  surface  supply  available  to  the 
parish.  It  carries  the  runoff  from  approximately  7,000 
square  miles.  The  streams  that  drain  the  upland  areas  are 
of  limited  importance  as  dependable  sources  of  supply  be- 
cause their  flows  are  not  well  sustained  during  dry  seasons. 
However,  with  development  of  artificial  storage  many  are 
potential  sources  of  potable  supply. 

Potable  ground  water  occurs  in  moderate  quantity 
throughout  the  parish  and  is  used  as  a  source  of  supply  for 
the  towns  of  Many,  Pleasant  Hill,  and  Zwolle.  Its  occurrence 
and  the  related  geology  are  discussed  in  detail  in  another 
section  of  this  report. 
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SIGNIFICANCE   OF   THE    CHEMICAL   AND    PHYSICAL 
CHARACTERISTICS   OF  WATER 

No  single  group  of  standards  meets  all  chemical,  phys- 
ical, or  sanitary  requirements  for  the  varied  uses  of  water. 
Water  that  meets  the  requirements  of  one  user  may  be  un- 
satisfactory for  another.  Water  uses  may  be  divided  into 
three  broad  classes — -agricultural,  domestic,  and  industrial- 

The  type  and  the  characteristics  of  the  dissolved  solids 
are  essential  considerations  for  water  that  is  used  for  irriga- 
tion, which  is  the  main  agricultural  use.  Although  hardness 
of  water  as  well  as  iron,  manganese,  fluoride,  sulfate, 
nitrate,  and  other  constitutents  are  important,  the  domestic 
consumer  is  primarily  concerned  with  bacterial  and  sanitary 
characteristics.  The  dissolved-solids  content,  hardness,  al- 
kalinity, hydrogen-ion  concentration,  organic  and  inorganic 
impurities,  color,  corrosiveness,  and  temperature  are  pri- 
mary factors  in  determining  the  value  of  water  for  indus- 
trial use. 

Four  major  characteristics  determine  quality  of  water 
for  irrigation :  dissolved  solids ;  the  sodium  content  and  the 
proportion  of  sodium  to  calcium  plus  magnesium ;  the  bicar- 
bonate content ;  and  the  occurrence  of  minor  elements,  such 
as  boron,  in  amounts  that  are  toxic.  Irrigation  water  with 
a  moderate  degree  of  salinity  (having  a  dissolved-solids 
content  as  much  as  several  thousand  parts  per  million)  can 
be  used  if  leaching  and  drainage  are  provided  to  remove  dis- 
solved salts  that  would  otherwise  accumulate  in  the  root 
zone  or  in  the  subsoil  just  below.  Ground  water  may  contain 
small  amounts  of  boron.  Although  limited  concentrations 
are  necessary  for  plant  growth,  boron  content  of  more  than 
1  to  3  ppm  (parts  per  million)  is  injurious  to  most  plants. 
Recommended  limit  for  sodium  in  irrigation  water  is  less 
than  60  percent  where  percent  sodium  is  equal  to  (Na  X  100 
-i-(Ca+Mg+Na+K)  and  these  elements  are  expressed  in 
terms  of  milliequivalents  per  liter  (Wilcox,  1948). 

The  U.S.  Salinity  Laboratory  (1954,  p.  80)  diagram  for 
classifying  waters  for  irrigation  divides  water  into  four 
classes  with  respect  to  sodium  hazard,  the  dividing  points 
being  at  SAR  (sodium-adsorption  ratio)  values  of  10,  18, 
and  26.  They  range  from  low-sodium  water  that  can  be 
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used  for  irrigation  on  almost  all  soils  to  very  high-sodium 
water,  which  is  generally  unsatisfactory  for  irrigation.  SAR 
provides  an  estimate  of  the  sodium  or  alkali  hazard  and 
reportedly  is  more  significant  for  interpreting  water  quality 
than  percent  sodium  because  its  relates  more  directly  to 
the  exchangeable  sodium  percentage  the  soil  will  attain  when 
it  and  the  water  are  in  equilibrium. 

Maximum  recommended  concentration  limits  for  some 
of  the  chemical  constituents  commonly  found  in  water  have 
been  established  by  the  U.S.  Public  Health  Service  (1962). 
These  standards,  which  apply  to  drinking  water  used  in  in- 
terstate traffic  and  where  Federal  Quarantine  Regulations 
apply,  are  as  follows : 


Iron   (Fe) 

0.3 

Manganese    (Mn) 

.05 

Magnesium  (Mg) 

125 

Sulfate   (SO*) 

250 

Chloride    (CI) 

250 

Fluoride   (F) 

*     1.8 

Nitrate    (N03) 

45 

Dissolved  solids 

500 

Iron  and  manganese  in  concentrations  of  more  than  a 
few  tenths  of  a  part  per  million  are  objectionable  for  domes- 
tic purposes  because  they  stain  porcelain,  enamel,  clothing, 
and  other  fabrics.  Although  iron  in  solution  seldom  occurs 
in  surface  water  in  sufficient  quantity  to  cause  harm,  it 
often  is  present  in  ground  water  and  precipitates  as  a  rust- 
colored  deposit  of  ferric  hydroxide  during  oxidation. 

Fluoride  concentrations  that  exceed  1.5  ppm  in  drink- 
ing water  may  cause  mottled  tooth  enamel  in  young  child- 
ren during  calcification  of  the  teeth  (Dean,  1936).  How- 
ever, studies  indicate  that  fluoride  lessens  the  incidence  of 
tooth  decay.  A  fluoride  content  of  1.0  ppm  commonly  is  con- 
sidered by  many  State  and  local  health  agencies  to  be  the 
optimum  concentration  that  will  inhibit  tooth  decay  and 
produce  no  mottling. 

Hardness  is  the  property  of  water  generally  attribut- 
able to  alkaline  earths.  Calcium  and  magnesium  are  the 
principal  alkaline  earths,  and  strontium  and  barium  usually 
are  found  in  lesser  amounts.  Iron,  manganese,  aluminum, 


'For  Sabine  Parish  only. 
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and  free  mineral  acid  also  cause  hardness,  but  they  gen- 
erally are  not  present  in  such  quantities  as  to  cause  appreci- 
able hardness.  Hardness  is  an  indication  of  the  soap-con- 
suming power  of  the  water  and  is  recognized  by  the  curd 
formed  with  soap.  Hardness  of  water  to  be  used  for  ordi- 
nary household  purposes  does  not  become  particularly  objec- 
tionable until  it  reaches  the  level  of  100  ppm  or  so.  Above  a 
level  of  200  ppm  hardness  is  decidedly  noticeable  and  be- 
comes increasingly  troublesome  as  the  concentration  rises. 

Carbonate  or  temporary  hardness  includes  that  part  of 
the  hardness  equivalent  to  the  carbonate  and  bicarbonate 
present  in  the  water.  Any  hardness  in  excess  of  this  amount 
is  called  non-carbonate,  or  permanent  hardness.  Carbonate 
hardness  is  removed  by  boiling  whereby  the  calcium  and 
magnesium  corresponding  to  the  equivalent  of  carbonate 
and  bicarbonate  are  precipitated  in  the  form  of  calcium  and 
magnesium  carbonate.  The  use  of  hard  water  causes  objec- 
tionable scale  in  boilers,  water  heaters,  radiators,  and  pipes, 
and  reduction  in  flow  and  heat  transfer,  and  may  cause 
boiler  failure. 

Industry  is  more  concerned  with  quality  of  water  than 
with  quantity,  for  it  may  cost  more  to  treat  the  water  than 
to  develop  the  original  supply.  Uniformity  in  quality  of  the 
water  is  usually  as  necessary  as  special  chemical  charac- 
teristics. General  requirements  of  water  quality  for  various 
types  of  industry  are  given  in  table  1. 

Turbidity  of  water  due  to  suspended  material  such  as 
silt,  clay,  finely  divided  organic  material,  microscopic  or- 
ganisms, and  similar  materials,  is  objectionable  in  many 
ways.  Besides  the  sanitary  objections  and  muddy  appear- 
ance, turbidity  may  cause  costly  repairs  due  to  the  abrasive 
action  on  pumps,  turbines,  blades,  and  valves. 

Color  in  water  is  due  to  dissolved  substances  of  animal, 
vegetable,  or  mineral  origin.  The  yellow-to-brown  color  of 
some  water  may  be  caused  by  organic  matter  extracted  from 
leaves,  roots,  and  other  organic  substances  on  the  ground. 
In  some  areas  objectionable  color  in  water  may  result  from 
industrial  wastes  and  sewage.  Some  substances  causing 
high  color  may  cause  foaming  in  boilers  and  hinder  treat- 

21 


ment  involving  precipitation,  such  as  iron  removal  and  hot 
phosphate  softening. 

Color  in  water  is  disadvantageous  in  many  enter- 
prises, such  as  ice-making,  beverages,  photographic,  laun- 
dry, and  textile  industries.  Color  is  expressed  in  units  of  the 
platinum-cobalt  scale  proposed  by  Hazen  (1892).  A  color 
less  than  10  units  usually  passes  unnoticed.  Some  swamp 
waters  have  natural  color  of  more  than  200  to  300  units. 

Iron  and  manganese  are  objectionable  in  water  and 
unless  removed  may  cause  staining  of  laundry  and  plumb- 
ing fixtures.  Iron  is  objectionable  to  the  taste  if  in  concen- 
trations higher  than  about  0.5-1.0  ppm.  Concentrations  of 
more  than  0.5  ppm  of  manganese  in  water  are  reported  to 
form  objectionable  deposits  on  cooked  food,  laundry,  and 
plumbing  fixtures. 

The  degree  of  acidity  or  alkalinity  of  water  is  commonly 
reported  as  pH,  the  negative  logarithm  of  the  hydrogen-ion 
concentration  expressed  in  moles  per  liter.  A  pH  value  of 
7.0  indicates  neutrality,  values  lower  than  7.0  denote  acidity, 
and  values  higher  than  7.0  denote  alkalinity.  The  pH  helps 
to  determine  the  corrosiveness  of  water  and  the  amount  and 
type  of  corrective  treatment. 

Expression  of  Results 

One  part  per  million  (ppm)  is  a  unit  weight  of  a  con- 
stituent present  in  a  million  unit  weights  of  water.  Some 
laboratories  report  constituents  in  grains  per  gallon  but 
this  practice  is  gradually  being  superseded  by  the  more 
convenient  expression  of  parts  per  million.  Results  expressed 
in  parts  per  million  can  be  converted  to  grains  per  gallon 
by  multiplying  by  0.0584 ;  conversely,  grains  per  gallon  can 
be  converted  to  parts  per  million  by  multiplying  by  17. 

Equivalents  per  million  (epm)  expresses  concentration 
in  terms  of  reacting  capacity  and  is  the  number  of  unit 
equivalent  reacting  weights  of  an  ion  in  1  million  unit 
weights  of  water.  An  equivalent  weight  of  a  substance  is  the 
weight  that  is  exactly  equal  in  reacting  capacity  to  one 
atomic  weight  (1.0080  grams)  of  hydrogen.  The  equivalents 
per  million  for  each  constituent  are  calculated  by  dividing 
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its  concentration  in  parts  per  million  by  its  equivalent 
weight.  For  example,  100  ppm  of  calcium  divided  by  its 
equivalent  weight  (20.04)  amounts  to  4.99  epm  of  calcium. 
Equivalents-per-million  data  are  useful  in  checking  the 
accuracy  and  the  completeness  of  analyses.  When  all  major 
constituents  have  been  determined,  the  sum  of  the  cation 
epm  should  approximate  the  sum  of  the  anion  epm  and  are 
useful  for  expressing  analyses  graphically. 

The  weighted  average  of  analyses  represents  the  ap- 
proximate composition  of  water  that  would  be  found  in  a 
reservoir  containing  all  the  water  passing  a  given  station 
during  the  year,  after  thorough  mixing  in  the  reservoir. 
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SURFACE-WATER  RESOURCES 

By    Leland    V.    Page 
QUANTITATIVE   DATA   AND   ANALYTICAL    STUDIES 

Several  streams  that  flow  in,  near,  or  through  the 
parish  are  potential  sources  of  water  supply  for  the  parish. 
Available  streamf  low  records  that  include  stations  on  Sabine 
River,  Bayou  San  Patricio,  Bayou  San  Miguel,  Bayou  La 
Nana,  and  Bayou  Toro  (pi.  8  and  fig.  7)  are  compiled  and 
analyzed.  A  brief  description  of  each  stream-gaging  sta- 
tion, accompanied  by  tables  of  monthly  discharge,  monthly 
runoff,  and  yearly  discharge  is  given  in  tables  14-20. 

If  streams  in  the  area  are  to  be  used  as  the  source  of 
large  additional  supplies,  water  must  be  held  in  storage  for 
several  months  or  even  several  years.  The  approximate 
amount  of  storage  required  for  specific  rates  of  withdrawal 
can  be  computed  from  the  tabulations  of  monthly  discharge. 
These  monthly  discharges  summarize  the  daily  discharge 
published  annually  in  the  U.S.  Geological  Survey  water- 
supply  papers  as  parts  7  and  8  of  the  series  "Surface  Water 
Supply  of  the  United  States."  Similar  summaries  through 
the  water  year  1950  are  published  in  Water-Supply  Papers 
1311  and  1312,  and  summaries  for  the  water  years  1951-60 
are  planned  for  publication  by  the  Federal  Survey. 

The  basic  surface-water  data  used  in  this  report  have 
been  collected  by  the  U.S.  Geological  Survey  in  cooperation 
with  agencies  of  the  State  of  Louisiana  and  with  the  Texas 
State  Board  of  Water  Engineers.  A  great  part  of  the  data 
available  for  this  report  was  obtained  by  investigations 
carried  on  by  the  U.S.  Geological  Survey  in  cooperation  with 
the  Louisiana  Department  of  Public  Works.  At  several  loca- 
tions flood-flow  data  were  obtained  by  the  Survey  in  cooper- 
ation with  the  Louisiana  Department  of  Highways.  Other 
data  and  information  have  been  taken  directly  from  techni- 
cal reports  of  the  U.S.  Weather  Bureau  and  the  Louisiana 
Department  of  Public  Works. 

Explanation  of  Hydrologic  Terms 

Quantities  of  water,  as  presented  in  records  shown  in 
this  report,  are  in  units  of  cubic  feet  per  second  (cfs),  run- 
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off  in  inches,  and  runoff  in  acre-feet.  Second-feet  was  for- 
merly used  in  U.S.  Geological  Survey  reports  as  an  abbrevia- 
tion of  cubic  feet  per  second. 

A  cubic  foot  per  second  (cfs)  is  the  rate  of  discharge 
equivalent  to  that  of  a  stream  whose  channel  is  1  square  foot 
in  cross-sectional  area  and  whose  average  velocity  is  1  foot 
per  second. 

Cubic  feet  per  second  per  square  mile  is  the  average 
number  of  cubic  feet  of  water  flowing  per  second  from  each 
square  mile  of  area  drained,  on  the  assumption  that  the  run- 
off is  distributed  uniformly  as  regards  time  and  area. 

Runoff  in  inches  is  the  depth  to  which  the  drainage 
area  would  be  covered  if  all  the  water  flowing  from  it  in  a 
given  period  were  conserved  and  uniformly  distributed  on 
the  surface. 

An  acre-foot  is  equivalent  to  43,560  cubic  feet  and  is 
the  quantity  of  water  required  to  cover  an  acre  to  the  depth 
of  1  foot. 

1  cfs  =  449  gpm   (gallons  per  minute). 

1  cfs  =  646,317  gpd  (gallons  per  day) . 

1  acre-foot  per  day  =  0.504  cfs,  or  1  acre-foot  =  504 
cfs-days,  or  0.504  cfs  for  24  hours  (1  day)  =  1  acre- 
foot. 

Streamflow  Characteristics 

Variations  in  the  topography  and  geology  over  an  area 
are  evident  in  the  behavior  of  streams  draining  the  area. 
Difference  of  topography  and  geology  in  adjoining  drain- 
age areas  cause  significant  differences  in  runoff  from  the 
areas. 

Some  areas  have  a  permeable  soil  cover  and  underlying 
rocks  with  a  large  capacity  for  penetration  and  storage  of 
ground  water,  which  is  later  released  to  the  streams  at  a 
relatively  steady  rate.  Consequently,  the  streamflow  will  be 
well  sustained  during  the  fair  weather  periods.  On  the 
other  hand,  in  areas  with  a  shallow  soil  cover  over  imperme- 
able rocks  or  poorly  drained  subsoils,  streamflow  will  recede 
rapidly  from  sharply  concentrated  flood  peaks  to  low  flow, 
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or  even  no  flow.  Ground-water  storage  and  timing  factors, 
however,  generally  have  only  a  slight  influence  on  the  total 
volume  of  runoff. 

The  behavior  of  the  streamflow  with  respect  to  the 
time  it  takes  the  runoff  from  a  storm  to  be  discharged  from 
a  basin  is  illustrated  in  figure  8.  Figure  8  is  a  hydrograph 


2,000 


1 

.1 

J  1  .1^ 

1 

1  I 

JL. 

1  1 

,   iJl 

i  . 

,il 

.1.     i 

a-Jikai 

.*  ..1 

I.J 

OCT     NOV    DEC     JAN    FEB    MAR     APR    MAY    JUNE  JULY    AUG  SEPT 


Figure  8.  Hydrograph  of  daily  discharge  of  Bayou  San  Patricio 
near  Noble,  La.  with  mean  daily  precipitation  at  Mansfield,  La.  and 
Converse,  La.  for  water  year  1955. 

of  daily  discharge  of  Bayou  San  Patricio  near  Noble,  La. 
with  a  plot  of  the  corresponding  mean  of  daily  rainfall  at 
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Mansfield  and  Converse  for  the  water  year  1955  (flows 
amounting  to  less  than  1  cfs  not  shown  in  this  figure) .  In 
general  there  is  about  a  2-day  lag  between  the  time  the 
center  of  mass  of  the  storm  passes  over  this  area  and  the 
time  the  peak  discharge  occurs  at  the  gaging  station  at 
Noble.  The  stream  is  moderately  flashy,  but  high  flow  per- 
sists for  a  considerable  period  following  storms.  The  per- 
sistence of  high  flow  is  attributed  to  the  comparatively  per- 
meable subsoils  in  the  basin.  The  soils  infiltrate  a  large 
part  of  rainfall  and  readily  yield  it  to  streams  as  seepage 
flow.  The  streamflow  regimen  for  Bayou  San  Patricio  is 
probably  representative  of  that  to  be  expected  from  most 
other  streams  draining  the  interior  parts  of  the  parish  hav- 
ing similar  topography  and  subsoil  type. 

To  facilitate  the  evaluation  and  comparison  of  stream- 
flow  characteristics  of  various  streams  in  or  near  the  re- 
port area,  records  of  daily  discharge  have  been  analyzed 
and  presented  in  several  different  ways.  Flow-duration 
curves  (fig.  9)  are  shown  for  three  streams  that  are  not 
appreciably  affected  by  regulation — Bayou  San  Miguel, 
Bayou  San  Patricio,  and  Sabine  River.  Curves  of  maximum 
period  of  deficient  discharge  (fig.  10)  and  storage  require- 
ments (fig.  11)  are  shown  for  Sabine  River.  Low-flow  fre- 
quency curves  (figs.  12  and  13)  are  shown  for  Sabine  River 
at  Logansport  and  near  Milam. 

A  flow-duration  curve  shows  the  cumulative  frequency 
of  occurrence  of  different  rates  of  flow  at  a  given  point.  It 
indicates  the  percent  of  time,  during  the  period  studied,  that 
any  given  rate  of  flow  was  equalled  or  exceeded.  In  general, 
the  longer  the  period  of  record  from  which  the  flow-dura- 
tion curve  data  are  computed,  the  more  representative  of 
average  conditions  will  be  the  results. 

Flow-duration  data  in  this  report  are  shown  in  cubic 
feet  per  second  and  in  millions  of  gallons  per  day.  Assum- 
ing equal  yield  from  all  parts  of  the  drainage  area,  these 
data  may  be  used  to  estimate  flow  characteristics  at  any 
place  on  the  stream.  For  example,  if  information  is  desired 
on  Sabine  River  at  a  place  where  the  drainage  area  is  7,000 
square  miles,  flow-duration  data  can  be  estimated  by  drain- 
age area  proportionality  from  data  for  Sabine  River  near 
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Figure  9.  Duration  of  daily  flow  of  streams  in  and  adjacent  to  Sabine  Par- 
ish, La.,  1932-55. 
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Milam  which  has  a  drainage  area  of  6,508  square  miles  (fig. 
9).  A  daily  flow  of  1,720  mgd  (1,600  mgd  times  7,000 
-f-6,508)  may  be  expected  to  be  equalled  or  exceeded  50  per- 
cent of  the  time,  and  a  daily  flow  of  53.8  mgd  (50  mgd  times 
7,000-1-6,508)  may  be  expected  to  be  equalled  or  exceeded 
98  percent  of  the  time.  Care  should  be  exercised  in  using 
this  method,  because  not  all  parts  of  a  drainage  basin  may 
have  equal  yields  or  the  same  runoff  characteristics.  In 
general,  the  possible  error  increases  with  an  increase  in  the 
distance  upstream  or  downstream  from  a  gaging  station. 

The  flow-duration  curve  (fig.  9),  the  curve  showing 
maximum  period  of  deficient  discharge  (fig.  10),  the  curve 
showing  storage  requirements  (fig.  11),  and  the  low-flow 
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frequency  graphs  (figs.  12,  13,  and  14)  can  be  very- 
useful  in  the  solution  of  many  water-supply  design  problems. 
For  example,  suppose  40  mgd  was  required  for  a  hypotheti- 
cal plant  site  on  Sabine  River  at  Pendleton  (near  Milam, 
with  a  drainage  area  of  6,508  square  miles).  If  flow  condi- 
tions in  the  future  are  comparable  to  those  experienced 
during  the  period  1932-55,  40  mgd  would  be  available  from 
Sabine  River  99  percent  of  the  time  (fig.  9).  During  un- 
usually dry  years,  such  as  the  lowest  experienced  during  the 
19-year  period  1939-57,  the  daily  flow  at  Pendleton   (near 
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Figure  14.  Frequency  graph  of  annual  low  flow  for  Bayou  San 
Miguel  near  Zwolle,  La.,  1939-54. 
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Milam)  would  be  expected  to  be  less  than  40  mgd  for  not 
more  than  82  consecutive  days  (fig.  10). 

During  the  19-year  period  a  storage  of  1,160  million 
gallons  would  have  been  required  to  maintain  a  flow  of  40 
mgd  (fig.  11) .  To  this  volume  must  be  added  the  amount  of 
dead  storage  below  the  reservoir  outlet  and  an  allowance  of 
evaporation  and  leakage  from  the  reservoir.  Without  stor- 
age, the  daily  flow  would  be  as  low  as  40  mgd  at  average  in- 
tervals of  3.75  years  and  the  average  flow  for  30  days  would 
be  as  low  as  40  mgd  at  average  intervals  of  5.4  years  (fig. 
13).  This  does  not  mean  that  a  daily  flow  of  as  low  as  40 
mgd  would  occur  at  regular  intervals  of  3.75  years,  but  that 
over  a  long  period  of  time  the  minimum  daily  flow  during 
the  year  would  be  expected  to  be  as  low  as  40  mgd  about  27 
times  in  100  years. 

The  Sabine  River  Compact  between  the  States  of  Texas 
and  Louisiana  provides  in  brief;  that  all  free  water  in  the 
State  line  reach  shall  be  equally  divided  between  the  two 
States,  this  division  to  be  made  without  reference  to  the 
origin,  that;  reservoirs  and  permits  above  the  State  line 
existing  as  of  January  1,  1953,  shall  not  be  liable  for  main- 
tenance of  the  flow  at  the  State  line,  and  that;  reservoirs 
on  which  the  construction  is  commenced  after  January  1, 
1953,  above  the  State  line  shall  be  liable  for  their  share  of 
water  necessary  to  provide  a  minimum  flow  at  the  State 
line  of  36  cfs;  provided,  that  no  reservoir  shall  be  liable 
for  a  greater  percentage  of  this  minimum  flow  than  the 
percentage  of  the  drainage  area  above  the  State  line  con- 
tributing to  that  reservoir,  exclusive  of  the  watershed  of  any 
reservoir  on  which  construction  was  started  prior  to  Jan- 
uary 1,  1953.  Water  released  from  Texas'  reservoirs  to  estab- 
lish the  minimum  flow  of  36  cfs  is  classed  as  free  water  at 
the  State  line  and  divided  equally  between  the  two  States. 
The  term  "free  water"  means  all  waters  other  than  stored 
waters  in  the  State  line  reach  including,  but  not  limited  to, 
that  appearing  as  natural  streamflow  and  not  withdrawn  or 
released  from  a  reservoir  for  specific  uses,  and  including 
waters  released  from  reservoirs  for  the  purpose  of  main- 
taining streamflows  provided  in  article  V  and  spills  or  re- 
leases of  stored  waters  made  in  anticipation  of  spills. 
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Low  Flows 

The  streams  of  Sabine  Parish  were  at  their  lowest  dur- 
ing the  severe  drought  periods  in  the  1943  and  1954  water 
years.  The  average  annual  rainfall  for  these  two  drought 
years  was  slightly  less  than  34  inches  compared  with  an 
average  annual  rainfall  of  54.7  inches  for  the  period 
1938-58. 

Webster  defines  a  drought  as  dryness,  or  want  of  rain. 
Actually  a  drought  can  occur  immediately  following  rain 
as  it  is,  in  effect,  a  deficiency  of  water.  The  use  to  which 
the  water  is  put,  the  required  amount  needed  for  plant 
growth  and  animal  life,  and  the  control  exercised  over  the 
supply  of  water,  among  many  other  factors  influence  the 
seriousness  of  the  shortages  in  drought  periods.  In  many 
regions  agricultural  droughts  in  varying  intensities  occur 
nearly  every  year  and  can  be  caused  by  deficiencies  of  rain- 
fall for  very  short  periods  of  time. 

Thornthwaite  and  Mather  (1953)  have  stated,  "Drought 
does  not  begin  when  rain  ceases  but  rather  only  when  plant 
roots  can  no  longer  obtain  moisture  in  needed  amounts.  To 
farmers  everywhere  drought  is  a  serious  matter.  Drought  is 
hard  to  measure  because  we  are  not  yet  able  to  determine 
the  water  needs  of  plants  very  accurately.  We  do  not  know 
when  to  expect  droughts  or  how  intense  they  may  be. 
Therefore,  we  can  not  be  sure  which  moisture-conservation 
measures  may  be  best  at  a  given  time  and  place.  Droughts 
deserve  study.  Not  until  we  have  conquered  drought  by 
scientific  irrigation  will  we  achieve  the  maximum  produc- 
tion from  the  soil/' 

The  availability  of  water  and  the  magnitude  and  fre- 
quency of  low  flows  become  important  factors  in  the  future 
water-resources  development  within  a  given  area.  As  pre- 
viously mentioned,  the  low-flow  frequency  graph  is  a  valu- 
able tool  in  the  planning  stages  of  a  municipal  water  sup- 
ply, an  industrial  or  power  plant  development,  supplies  for 
irrigation,  pollution  control,  or  for  any  other  specific  pur- 
pose. 

Low-flow  frequency  graphs  based  on  annual  flows  for 
the  climatic  years  starting  April  1  for  Sabine  River  at 
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Logansport,  La.,  and  Milam,  Tex.,  and  Bayou  San  Miguel 
near  Zwolle  are  given  in  figures  12,  13,  and  14.  The  curves 
show  the  recurrence  interval  or  probable  return  period  for 
low  flows  of  several  durations.  Sabine  River  drains  areas  of 
higher  sustained  flow  than  do  the  streams  within  the  parish 
such  as  Bayou  San  Miguel  and  Bayou  San  Patricio.  A  low- 
flow  frequency  graph  was  not  drawn  for  Bayou  San  Patricio 
owing  to  the  short  period  of  record  available.  Low-flow 
frequency  curves  for  flows  of  7  days,  10  days,  and  20  days 
could  not  be  depicted  clearly  and  were  not  shown  for  Bayou 
San  Miguel  near  Zwolle  as  they  nearly  coincide  with  the 
curve  for  30  days.  The  low-flow  frequency  graph  for  Sabine 
River  at  Logansport,  for  example,  shows  that  an  average 
flow  as  low  as  24  mgd  can  be  expected  for  a  period  as  long 
as  1  month  with  a  recurrence  interval  of  10  years. 

Additional  data  on  low-flow  characteristics  in  the  form 
of  low-flow  measurements,  on  some  of  the  streams  within 
the  parish  not  having  regular  gaging  stations  have  been 
obtained  periodically  since  1954.  The  data  from  these  meas- 
urements are  too  sparse  at  this  time  to  make  any  reliable 
correlations  with  records  for  the  regular  gaging  stations.  A 
more  dependable  estimate  of  a  stream's  characteristics  can 
be  ascertained,  however,  with  several  measurements  than 
with  none  at  all.  These  measurements  are  listed  in  table  2. 
Several  streams  are  known  to  go  dry  and  remain  so  for 
weeks  every  year  but  others  have  sustained  flow  100  per- 
cent of  the  time.  Table  2  shows  the  discharge  for  Bayou 
Toro  south  of  Toro  to  be  quite  high  compared  with  the  dis- 
charges for  Bayou  San  Miguel  near  Zwolle  and  Bayou  San 
Patricio  at  corresponding  times.  A  flow  of  9.2  cfs  measured 
for  Bayou  Toro  south  of  Toro  during  the  drought  season  of 
1955  is  indicative  of  high  sustained  flow  and  a  potentially 
dependable  source  of  supply.  The  length  of  time  the  streams 
remain  dry  depends  on  the  size  of  the  drainage  area,  geol- 
ogy, length  of  time  without  rainfall,  and  sustenance  of  flow 
from  ground-water  supply.  It  is  planned  to  continue  a  well 
balanced  low-flow  program  until  sufficient  data  are  avail- 
able to  make  reliable  correlations  with  records  at  regular 
gaging  stations. 
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Floods 

The  flood  of  April  8,  1945,  the  maximum  known  and 
recorded  on  the  Sabine  River,  reached  an  elevation  of  191.79 
feet  above  mean  sea  level  at  Logansport.  The  second  highest 
known  flood,  that  of  May  1884,  reached  a  stage  of  39.4  feet 
(present  datum),  or  an  elevation  of  187.1  feet  above  mean 
sea  level,  at  the  Logansport  gage.  The  flood  of  May  1915 
and  the  flood  of  1921  rank  second  and  third,  respectively, 
in  magnitude  for  the  period  of  record  at  Logansport,  which 
dates  back  to  1903.  The  more  recent  flood  of  May  1953 
ranks  fifth  in  magnitude  and  frequency  in  the  same  period 
of  record. 

Maximum  stage  recorded  on  Bayou  San  Miguel  oc- 
curred on  April  30,  1950,  producing  a  flow  of  15,000  cf s  near 
Zwolle.  The  flood  of  April  30,  1953,  is  the  highest  of  record 
for  Bayou  San  Patricio.  These  two  floods  were  caused  by 
torrential  rains  in  the  headwaters  of  the  streams.  The 
storm  of  April-May  1953  produced  high  stages  on  prac- 
tically all  the  streams  in  and  adjacent  to  the  parish. 

Lists  of  annual  maximum  stages  and  discharges  for 
Sabine  River  at  Logansport,  La.  and  Milam,  Tex.  appear  in 
tables  3  and  4  respectively.  Water-surface  profiles  for  the 
floods  of  April  1945,  February  1950,  and  May  1953  on 
the  Sabine  River  from  Gladewater  to  Ruliff ,  Tex.  are  shown 
on  figure  15. 

Highest  annual  stages  on  Sabine  River  near  Milam, 
Tex.  in  the  17-year  period  1939  to  1955,  occurred  in  every 
month  except  August,  September,  October,  and  December. 
The  largest  percentage  of  occurrence  in  any  one  month  is 
24  percent  in  February.  The  highest  annual  stages  occurred 
in  April  and  May  in  46  percent  of  the  years  on  the  Sabine 
River  at  Logansport,  La.,  in  the  52-year  period  1903-1955. 
Figure  16  shows  the  distribution  of  the  annual  floods  with 
respect  to  the  month  of  the  year. 

The  probable  frequency  of  floods  is  an  important  factor 
in  any  project  involving  flood  control  and  protection  or  in 
the  proper  design  and  location  of  structures  placed  in, 
across,  or  adjacent  to  streams.  Levees,  dams,  or  similar 
structures  that  may  cause  loss  of  life  in  the  event  of  failure 
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are  usually  designed  to  withstand  the  maximum  probable 
flood.  Works  of  lesser  importance,  however,  where  failure 
would  not  cause  a  loss  of  life  or  would  not  cause  an  exceed- 
ingly great  financial  loss  may  be  designed  for  much  lesser 
floods  at  considerable  savings.  Consequently,  the  more 
economical  approach  in  such  cases  may  be  to  design  for  a 
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Figure  16.  Month  of  occurrence  of  annual  floods  on  Sabine  River 
at   (A)    Log-ansport,  La.,  1903-55  and    (B)    Milam,  Tex.,   1939-55. 
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flood  of  some  particular  recurrence  interval  rather  than 
for  the  maximum  probable  flood. 

The  Louisiana  Department  of  Highways  published  a 
cooperative  report  (Cragwall,  1952,  p.  229-273)  that  will 
aid  in  the  design  of  waterway  openings.  This  report  con- 
tains considerable  data  on  Louisiana  streams  and  includes 
a  section  on  frequency  of  floods.  Figures  17  and  18  were 
developed  from  Cragwall's  curves  for  northwestern  Lou- 
isiana. Figure  17  may  be  used  to  estimate  the  probable  mag- 
nitude of  floods  with  a  recurrence  interval  of  2.33  (mean 
annual),  5,  10,  and  25  years  for  Bayou  San  Patricio,  Bay- 
ou San  Miguel,  and  most  other  small  streams  in  Sabine 
Parish.  For  example :  a  peak  discharge  of  5,600  cf s  may  be 
expected  to  occur  on  the  average  of  once  in  10  years  or  a 
discharge  of  7,200  cfs  may  be  expected  to  occur  on  the  aver- 
age of  once  in  25  years  on  practically  any  stream  in  the 
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Figure  17.  Relation  of  peak  discharge  to  drainage  area — Bayou 
San  Patricio,  Bayou  San  Miguel,  and  most  other  small  streams  with- 
in Sabine  Parish,  La. 
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parish  where  the  drainage  area  is  100  square  miles   (fig. 
17.) 

Although  the  curves  for  northwestern  Louisiana  were 
based  on  data  collected  within  the  Red  River  basin,  it  is 
believed  that  streams  in  Sabine  Parish  tributary  to  Sabine 
River  like  Bayous  San  Patricio  and  San  Miguel  would  show 
somewhat  the  same  characteristics  as  other  small  streams 
as  the  drainage  patterns  and  topography  of  the  areas  are 
similar.  Hydrologic  comparisons  show  the  streams  tributary 
to  Sabine  River  for  which  the  curves  were  developed.  Figure 
18  may  be  used  to  estimate  the  probable  magnitude  of  floods 
with  a  recurrence  interval  of  2.33,  5,  10,  and  25  years  for 
the  main  stem  of  Sabine  River. 

This  does  not  necessarily  mean  that  floods  of  these 
magnitudes  will  occur  with  regularity.  These  are  probable 
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Figure  18.  Relation  of  peak  discharge  to  drainage  area,  Sabine 
River. 


43 


average  intervals  between  floods  of  given  magnitudes  over 
long  periods  of  time.  Two  25-year  floods  could  conceivably 
occur  in  consecutive  years  or  even  in  the  same  year. 

chemical  and  physical  characteristics 

Chemical  Quality 

Water  in  its  natural  state  contains  dissolved  mineral 
matter  and  gases  in  varying  amounts  and  composition.  The 
concentration  of  mineral  matter  present  in  any  water  is 
dependent  largely  upon  the  various  formations  of  soil  and 
rock  over  or  through  which  it  flows  and  its  length  of  time 
in  travel.  Effluent  from  oil  fields,  mines,  and  industrial 
wastes  often  increases  the  concentration  of  mineral  con- 
stituents in  a  natural  stream. 

The  amount  and  composition  of  mineral  matter  pres- 
ent in  surface  water  changes  irregularly  as  the  streamflow 
changes;  therefore,  it  is  desirable  to  have  daily  records  of 
chemical  analyses  at  strategic  points  within  each  drainage 
basin.  Sampling  of  this  type  is  lacking  in  Sabine  Parish. 
However,  daily  samples  of  the  Sabine  River  near  Ruliff, 
Texas  have  been  obtained  continuously  since  October  1947 
and  for  the  Sabine  River  near  Tatum,  Tex.  since  October 
1952.  Analyses  of  samples  collected  on  the  Sabine  River  at 
Ruliff  and  at  Tatum,  Tex.  plus  samples  collected  on  Bayou 
San  Patricio  and  Bayou  Miguel  give  an  indication  of  the 
quality  of  water  in  Sabine  Parish.  The  mineral  constituents 
and  the  physical  properties  of  several  streams  in  the  parish 
are  given  in  table  9. 

Tabulated  analyses  of  Sabine  River  water  collected  at 
Tatum  and  at  Ruliff,  Tex.  for  the  water  years  1954  and  1955 
are  shown  in  tables  5,  6,  7,  and  8.  These  analyses  indicate 
the  variations  in  quality  of  water  obtainable  from  any  site 
along  Sabine  River  between  the  sampling  points.  For  un- 
treated water,  Sabine  River  water  is  generally  of  excellent 
quality  but  occasionally  there  is  danger  of  contamination 
from  East  Texas  oil  fields.  Chloride  concentrations  above 
250  ppm  are  apt  to  cause  a  noticeable  taste  and  would  not  be 
desirable  for  domestic  supplies  and  some  industrial  uses. 
Examination  of  tables  5-8  show  the  chloride  concentrations 
to  be  well  below  this  limit  with  the  exception  of  a  few  times, 
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when  at  low  water,  the  chloride  concentration  of  the  water 
of  Sabine  River  near  Tatum,  Tex.  reached  260  ppm.  Waters 
with  more  than  500  ppm  in  dissolved  solids  are  not  desirable 
for  public  uses.  Water  having  a  dissolved-solids  content  of 
several  thousand  parts  per  million  is  sometimes  success- 
fully used  for  irrigation  provided  the  soluble  salts  are  re- 
moved through  the  application  of  large  volumes  of  water 
on  well-drained  lands.  The  dissolved-solids  content  of 
streams  in  and  near  Sabine  Parish  is  generally  low,  rang- 
ing from  35  to  1,390  ppm.  However,  the  silica  concentra- 
tions ranging  from  2  to  24  ppm  found  in  these  waters  ex- 
ceed that  tolerated  by  certain  industrial  uses  such  as  steam 
generation. 

The  chemical  composition  of  the  water  in  the  Sabine 
River  varies  considerably  throughout  the  year.  This  va- 
riation is  shown  graphically  by  figure  19  which  illustrates 
specific  conductance  with  respect  to  time  spread  over  a 
water  year.  This  figure  also  shows  the  relation  of  total 
hardness,  dissolved  solids,  and  discharge  with  respect  to 
time  for  Sabine  River  near  Tatum,  Tex.  for  the  water  year 
1955.  Considerable  attention  is  given  to  hardness  of  water 
in  its  usage  for  domestic  and  industrial  purposes.  Waters 
with  less  than  60  ppm  hardness  are  usually  rated  as  soft 
and  suitable  for  many  purposes  without  further  softening. 
Analyses  of  waters  taken  from  Bayou  San  Miguel  near 
Zwolle  and  Bayou  San  Patricio  near  Noble  indicate,  in  gen- 
eral, the  hardness  to  be  much  less  than  60  ppm.  Hardness 
of  water  from  Sabine  River  near  Tatum,  Tex.  (table  5), 
is  more  than  60  ppm  at  times.  Water  having  less  than  100 
ppm,  for  all  practical  domestic  uses  and  most  industrial 
purposes,  is  not  particularly  objectionable.  As  shown  in 
table  5,  the  specific  conductance  varies  with  the  type  of 
minerals  present  and  the  degree  of  ionization  of  these  min- 
erals as  well  as  with  the  temperature  of  the  water.  Figure 
20  shows  the  relation  of  chloride  concentration  of  water 
from  the  Sabine  River  near  Tatum,  Tex.  to  specific  con- 
ductances (in  micromhos  at  25 °C)  for  the  same  period. 
The  relationship  is  almost  linear. 

Analyses  of  periodic  samples  collected  from  streams  in 
the  parish  are  given  in  table  9.    The  dissolved-solids  con- 
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Figure  19.  Relation  of  hardness,  dissolved  solids,  and  specific 
conductance  to  streamflow,  Sabine  River  near  Tatum,  Tex.,  water 
year  October  1954  to  September  1955. 
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tent  of  water  from  Bayou  San  Miguel  is  generally  low  and 
ranges  from  32  to  104  ppm.  In  contrast  the  dissolved-solids 
content  of  the  water  from  Bayou  San  Patricio,  except  for 
one  sample,  ranged  from  49  to  304  ppm,  and  the  chloride 
concentrations  were  higher  than  for  Bayou  San  Miguel. 
The  higher  chlorides  may  indicate  escape  of  oil-field  wastes 
into  this  bayou.  The  presence  or  absence  of  such  con- 
tamination in  other  bayous  in  the  parish  could  be  deter- 
mined by  appropriate  sampling  programs.  In  general,  if 
these  analyses  for  Bayou  San  Miguel  are  representative  of 
the  other  small  streams  in  the  parish,  any  of  the  small 
streams  would  be  suitable  for  a  surface  supply  for  a  small 
city  or  other  type  of  use. 

Temperature 

Surface-water  temperatures  vary  with  the  surrounding 
ing  air  temperatures,  except  in  those  cases  where  the 
streams  are  spring  fed  or  some  other  unusual  circumstances 
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Figure  20.  Relation  of  chloride  concentration  to  specific  conduct- 
ance, Sabine  River  near  Tatum,  Tex.,  water  year  October  1954  to 
September  1955. 
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affect  the  temperature.  In  general,  surface-water  tem- 
peratures are  nearly  the  same  as  the  average  air  tempera- 
tures in  the  winter  months,  whereas,  during  those  months 
of  low  flow,  the  average  surface-water  temperature  is 
slightly  higher  than  the  monthly  air  temperature.  Figure 
21  shows  the  maximum,  average,  and  minimum  monthly 
water  temperature  of  Sabine  River  near  Tatum,  Tex.  for 
the  water  year  ending  September  30,  1955.  Average  monthly 
air  temperatures  for  the  same  period  at  Longville,  Tex.  also 
appear  on  this  graph  for  comparative  analysis.  Longville 
is  approximately  18  miles  upstream  from  Tatum,  and  is 
the  nearest  climatological  station  having  a  complete  record 
of  daily  air  temperatures. 

Observations  of  water  temperature  have  been  made  on 
Bayou  San  Patricio  near  Noble,  La.  since  December  1951, 
of  Bayou  San  Miguel  near  Zwolle,  La.  since  December  1954, 
of  Bayou  Toro  near  Toro,  La.  since  November  1955,  and  of 
Bayou  La  Nana  near  Zwolle,  La.  since  October  1955.  Tab- 
ulated below  are  the  results  of  those  observations : 
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Figure  21.  Monthly  variation  of  maximum,  average,  and  minimum 
water  temperature  of  Sabine  River  near  Tatum,  Tex.,  water  year 
October  1954  to  September  1955.  Average  monthly  air  temperature 
at  Longville,  Tex.  for  the  same  period. 
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BAYOU  SAN  PATRICIO  NEAR  NOBLE,  LA. 


Water 

Water 

Date 

Temp.  (°F) 

Date 

Temp.  (°F) 

Dec.  13,  1951 

49 

Jan.   5, 

1956 

46 

Feb.  14,  1952 

61 

Jan.  31 

55 

Apr.  10 

62 

Feb.  29 

60 

May  15 

72 

Mar.  27 

65 

June  19 

89 

Apr.  25 

66 

Aug.  20 

79 

May  23 

62 

Oct.  30 

48 

June  20 

78 

Dec.  18 

49 

July  18 

84 

June   29,   1953 

47 

Jan.   5, 

1957 

53 

July  6 

80 

Feb.  3 

48 

Oct.   18 

66 

Mar.   1 

56 

Dec.  18 

42 

Apr.  19 

64 

Jan.  13,  1954 

42 

May  15 

72 

Feb.  16 

64 

June  14 

72: 

Mar.  16 

52 

July  8 

81 

Apr.  21 

67 

Aug.  5 

IS 

May  20 

69 

Sept.  3 

81 

June  23 

83 

Nov.  4 

72 

Nov.  16 

67 

Nov.  8 

62 

Dec.  17 

49 

Dec.  9 

38 

Jan.  12,  1955 

51 

Jan.  16, 

1958 

44 

Feb.  9 

49 

Feb.  6 

68 

Mar.  9 

54 

Mar.  14 

50 

Apr.   1 

59 

Apr.  7 

52 

Apr.  29 

75 

June  5 

82: 

May  24 

71 

July  14 

81 

June  21 

75 

Aug.  15 

85 

June  30 

74 

Sept.  8 

74 

July  27 

85 

Sept.  21 

74 

Aug.  14 

76 

Oct.  10 

66 

Sept.  14 

74 

Nov.  4 

49 

Oct.   18 

63 

Dec.  17 

52 

Nov.  30 

40 

BAYOU  LA  NANA 

NEAR  ZWOLLE,  LA. 

Water 

Water 

Date 

Temp.  (°F) 

Date 

Temp.  (°F) 

Oct.  18,  1955 

64 

June  14 

76 

Nov.  29 

47 

Aug.  8 

82 

Jan.  4,  1956 

49 

Sept.  5 

83 

Jan.  31 

55 

Oct.  10 

60 

Feb.  24 

68 

Dec.  12 

43 

Mar.  28 

61 

Jan.  17, 

1958 

45 

Apr.   25 

64 

Feb.  11 

40 

May  22 

70 

Mar.  15 

50 

June  20 

78 

Apr.  11 

61 

July  18 

83 

May  11 

70 

Aug.  15 

81 

June  5 

79 

Nov.  6 

67 

July  15 

84 

Dec.  4 

49 

July  24 

86 

Jan.  5, 1957 

51 

July  25 

85 

Jan.  31 

54 

Aug.  21 

76 

Mar.  1 

58 

Sept.  11 

72 

Apr.  8 

61 

Sept.  22 

75 

Apr.  29 

61 

Oct.  16 

66 

May  1 

65 

Dec.  8 

56 

49 


BAYOU  TORO  NEAR  TORO,  LA. 


Water 

Water 

Date 

Temp.  (°F) 

Date 

Temp.  (°F) 

Nov.   29,   1955 

47 

Aug.  13 

81 

Jan.   4,   1956 

52 

Sept.  16 

72 

Jan.  31 

Oct.  17 

81 

Feb.  28 

61 

Nov.  18 

67 

Mar.  27 

63 

Dec.  18 

62 

Apr.  24 

64 

Jan.  15,  1958 

46 

May  22 

68 

Feb.  18 

48 

June  19 

80 

Mar.  19 

46 

July  17 

87 

Apr.  10 

58 

Aug.  14 

80 

May  12 

74 

Sept.  18 

77 

June  12 

75 

Oct.  9 

70 

July  7 

78 

Nov.  6 

68 

Aug.  14 

85 

Dec.  4 

51 

Aug.  21 

80 

Jan.  4,  1957 

56 

Aug.  27 

85 

Jan.  30 

57 

Sept.  3 

80 

Feb.  28 

56 

Oct.  9 

63 

Apr.  3 

67 

Nov.  20 

64 

May  6 

64 

Dec.  10 

47 

BAYOU 

SAN  MIGUEL 

NEAR  ZWOLLE, 

LA. 

Water 

Water 

Date 

Temp.  (°F) 

Date 

Temp.  (°F) 

Dec.  17,  1954 

45 

June  14 

72 

Feb.  9,  1955 

65 

Nov.  4 

76 

Apr.  4 

65 

Dec.  9 

36 

Apr.  29 

79 

Jan.  17,  1958 

44 

May  24 

69 

Feb.  6 

68 

June  21 

75 

Mar.  15 

57 

July  27 

80 

Apr.  11 

54 

Sept.  14 

75 

June  5 

81 

Feb.  29,  1956 

68 

July  14 

72 

Mar.  27 

63 

July  24 

86 

Apr.  25 

62 

Sept.  11 

76 

May  23 

72 

Sept.  12 

72 

June  20 

84 

Sept.  17 

81 

July  18 

84 

Sept.  21 

75 

Dec.  4 

51 

Sept.  22 

74 

Jan.  31,  1957 

57 

Nov.  4 

50 

Mar.  1 

55 

Dec.  17 

56 

Apr.  8 

65 

USES  OF  SURFACE  WATER 

Little  use  is  made  of  surface  water  for  domestic  or 
industrial  supplies  in  Sabine  Parish.  The  towns  of  Many, 
Pleasant  Hill,  and  Zwolle  all  obtain  public  water  supplies 
from  underground  sources. 

In  dry  seasons  more  and  more  use  is  being  made  of 
surface  waters  in  the  parish  for  irrigation  purposes.  Even 
though  the  parish  is  situated  in  the  humid  zone  where  the 
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normal  precipitation  is  usually  adequate  during  the  grow- 
ing season  for  most  agricultural  pursuits,  comparatively 
short  periods  of  drought  that  adversely  affect  crops  are 
not  uncommon.  Several  private  sprinkler-type  irrigation 
systems  that  draw  water  from  bayous  have  been  installed 
in  the  past  few  years,  especially  along  Bayou  Toro  and 
Bayou  Negreet. 

The  towns  of  Pleasant  Hill  and  Zwolle  rely  on  local, 
surface-water  sources  for  disposal  of  most  of  their  sewage,, 
some  of  which  enters  the  streams  directly  as  raw  sewage 
and  some  in  the  form  of  effluent  from  private  septic  tanks. 
Sewage  from  the  town  of  Many  receives  treatment  in  Im- 
hoff  tanks  and  settling  beds.  The  effluent  is  discharged 
into  Blackwell  Creek. 

Streams  in  Sabine  Parish  do  not  play  an  important 
part  in  navigation  at  the  present  time,  owing  to  their  in- 
ability to  carry  large  modern  craft.  Sabine  River  played 
an  important  part  in  earlier  times  when  it  was  used  by 
small  craft. 

FUTURE  NEEDS 

The  populaiton  of  Sabine  Parish  has  been  compara- 
tively static  or  slightly  declining,  a  shift  from  rural  farm 
to  rural  non-farm  causing  increases  in  the  population  of 
the  larger  towns  of  Many,  Pleasant  Hill,  and  Zwolle.  The 
demand  on  the  wTater  system  for  the  town  of  Many  has 
exceeded  the  capacity  of  its  supply  system  on  numerous 
occasions  in  the  past.  The  development  of  new  well  fields 
or  a  supplementary  surface-water  supply  is  necessary  to 
meet  the  growing  demand  for  water  in  Many.  Fortunately, 
the  reservoir  that  will  be  formed  on  Sabine  River,  when 
the  proposed  Toledo  Bend  dam  is  built  near  the  southern 
tip  of  the  parish,  will  bring  an  adequate  surface-water 
supply  within  easy  reach  of  the  town  of  Many. 
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STRATIGRAPHIC    SECTION    IN    SABINE    PARISH 


System 

Series 

Group 

Formation 

Thickness 
(feet) 

Character  and  Water  Supply 

Quater- 

Pleistocene 
and 
Recent 

Valley  alluvium 

and 
Terrace  deposits 

0-60 

Clay,  silt,  sand,  and  fine  gravel. 
Sand  yields  adequate  supplies  of 
hard  water  to  domestic  and  stock 
wells. 

0-100 

Clay,  silt,  sand,  and  gravel.  De- 
posits not  continuous;  not  impor- 
tant for  water  supply.  Soft  water 
for  domestic  and  stock  supplies 
may  be  obtained  in  some  places. 

Miocene 

Catahoula 

650 

Calcareous  clay.  Siltstone  and  sand- 
stone. Some  beds  of  medium-to 
coarse-grained  sand  termed  "rice- 
grained"  sand.  Sands  yield  domes- 
tic supplies  of  iron-bearing  water. 

Oligocene 

Vicksburg 

Undifferentiated 

600-700 

Silt,  clay,  and  marl,  with  a  few  thin 
beds  of  fine-grained  sand.  Not  an 
aquifer. 

Eocene 
Paleocene 

Jackson 

Claiborne 

Cockfield 

800-900 

Thin  to  massive -bedded  fine- 
grained sand,  sandy  clay,  and  lig- 
nitic  silty  clay.  Sands  yield  soft 
water  for  domestic,  stock,  and 
small  industrial  supplies. 

Cook  Mountain 

240-330 

Mostly  clay  with  some  thin  beds  of 
sand.  Not  important  as  an  aqui- 
fer. Small  supplies  for  domestic 
and  stock  use  in  places. 

Tertiary 

Sparta  Sand 

200-440 

Lower  part  mostly  fine-to  medium- 
grained  sand.  Upper  part  more 
clayey.  Sands  yield  adequate  sup- 
plies of  soft  water  to  small  indus- 
trial and  municipal  wells.  May 
be  capable  of  furnishing  large 
supplies. 

Cane  River 

180-280 

Glauconitic  sandy  clay  and  marl. 
Not  an  aquifer. 

Carrizo  Sand 

?-130 

Fine-to  medium-grained  sand.  Pos- 
sibly important  aquifer,  but  diffi- 
cult to  distinguish  from  Wilcox 
Group  in  most  places. 

Wilcox 

Undifferentiated 

2,400-3,500 

Interbedded  sand,  silt,  and  clay. 
Lignitic,  glauconitic,  and  calcare- 
ous. Sands  are  very  fine  to  med- 
ium grained.  Sands  yield  ade- 
quate supplies  of  soft  to  moder- 
ately hard  water  to  domestic, 
stock,  and  municipal  wells.  Iron 
in  high  concentrations  is  common. 
Most  important  aquifer  in  Sabine 
Parish  because  of  its  large  area  of 
outcrop. 

Midway 

Porters  Creek 
Clay 

650-1,100 

Lignitic  and  limy  clay.  Not  an 
aquifer. 

Kincaid 

Cretaceous  Rocks 
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GEOLOGY 

By  Roy  Newcome,  Jr.,  and  George  D.  Graeff,   Jr. 
GENERAL  STRATIGRAPHY 

The  sediments  exposed  in  Sabine  Parish  consist  of 
sands  and  clays  of  Tertiary  and  Quaternary  age.  Included 
in  the  Tertiary  system  are  the  Midway  Group  of  Paleocene 
age,  the  Wilcox  Group  of  Paleocene  and  Eocene  ages, 
the  Claiborne  and  the  Jackson  Groups  of  Eocene  age,  the 
Vicksburg  Group  of  Oligocene  age,  and  the  Catahoula 
Formation  of  Miocene  age.  Because  of  the  southward  dip 
of  the  strata,  younger  formations  crop  out  successively 
to  the  south.  Sediments  of  Quaternary  age  consist  of 
alluvium  in  stream  valleys  and  relatively  thin  deposits 
which  form  discontinuous  terraces  flanking  the  valleys. 

Louisiana  and  neighboring  states  have  been  a  deposi- 
tional  area  for  millions  of  years.  The  alternate  seaward 
building  of  deltas  by  the  Mississippi  and  other  rivers 
and  landward  subsidence  has  caused  the  cyclic  deposition 
of  continental  and  shallow  marine  strata  consisting  of 
sand,  lignitic  shale,  and  calcareous  silt  and  clay.  The  depo- 
sition of  Quaternary  material,  which  subsequently  was 
sculptured  into  terraces,  and  alluviation  of  the  modern 
river  valleys  complete  the  geologic  picture  in  Louisiana. 
The  materials  underlying  the  terraces  were  divided  by 
Fisk  (1938)  into  four  formations  which  he  named,  in 
order  of  deposition,  the  Williana,  Bentley,  Montgomery, 
and  Prairie.  According  to  Fisk,  sea  level  rose  during  the 
interglacial  stages  as  a  result  of  the  melting  of  the  glacial 
ice,  and  alluvium  was  deposited  in  the  valleys.  Sea  level 
fell  during  the  glacial  stages,  and  revitalized  streams  cut 
down  through  the  material  just  deposited.  Successive  down- 
cuttings  started  lower  each  time,  preserving  the  older  ter- 
races. 

The  stratigraphy  of  Sabine  Parish  has  been  described 
in  detail  by  Andersen  (1960).  For  the  purposes  of  this 
study  it  was  deemed  unnecessary  to  consider  each  forma- 
tion separately  unless  it  represents  a  hydrologic  entity. 
Thus,  the  Jackson  and  Vicksburg  Groups,  which  are  com- 
posed predominantly  of  clay  and  have  little  positive  hy- 
drologic significance,  are  not  subdivided  into  formations 
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in  the  stratigraphic  column  of  this  report.  The  Wilcox 
Group  is  undivided  because  its  various  formations  are  not 
readily  distinguished  in  the  subsurface.  The  geologic  map 
(fig.  22)  and  the  cross  sections  (pis.  2-4)  show  the  gener- 
al distribution  and  relative  positions  of  the  Tertiary  rocks 
as  indicated  by  subsurface  studies  and  the  cited  references. 

Tertiary  Rocks 

MIDWAY  GROUP  OF  PALEOCENE  AGE 

The  Midway  Group  is  represented  in  the  subsurface 
in  Sabine  Parish  by  the  Kincaid  Formation  and  the  Porters 
Creek  Clay  which  consist  respectively  of  dark-gray  silt 
and  dark-gray  lignitic  and  limy  clay.  They  have  an  aggre- 
gate thickness  ranging  from  650  to  1,100  feet  and  averag- 
ing 800  feet.  The  Kincaid  occupies  only  the  lower  10  to 
20  feet  of  this  thickness.  The  formations  do  not  crop  out 
in  Sabine  Parish ;  the  top  of  the  Porters  Creek,  as  indicated 
on  electrical  logs,  ranges  in  depth  from  about  300  feet 
below  sea  level  at  the  northern  edge  of  the  parish  to  more 
than  7,000  feet  at  the  southern  boundary  (fig.  23).  The 
Kincaid-Porters  Creek  interval  is  an  important  stratigraph- 
ic marker  because  of  its  distinctive  trace  on  electrical  logs. 
(See  pis.  2  and  4.) 

WILCOX  GROUP  OF  PALEOCENE  AND  EOCENE  AGE 

The  Wilcox  Group  consists  of  alternating  sand,  silt, 
and  clay  beds.  Samples  show  the  sands  to  be  gray  or  "pep- 
per and  salt"  and  to  have  a  medium-  to  fine-grained  tex- 
ture; the  clays  are  dark  gray  and  sticky  when  wet.  The 
thickness  of  the  Wilcox  ranges  from  about  500  feet  in  the 
northern  part  of  the  parish  (T.  10  N.),  where  erosion  has 
removed  much  of  the  section,  to  3,500  feet  in  the  southeast 
corner  (T.  5  N.,  R.  9  W.).  The  Wilcox  is  about  2,400  feet 
thick  at  the  southern  boundary  of  the  outcrop  area.  As 
the  bottom  of  the  Wilcox  Group  marks  the  top  of  the  Port- 
ers Creek  Clay,  the  contour  map  on  top  of  the  Porters 
Creek  (fig.  23)  indicates  the  maximum  extent  below  sea 
level  of  the  Wilcox  throughout  the  parish.  The  altitude 
of  the  top  of  the  Wilcox  Group  is  shown  by  the  contour 
map  in  figure  24. 
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Figure  22.  General  Tertiary  geologic  map  of  Sabine  Parish,  La. 
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Figure  23.  Contours  on  top  of  the  Porters  Creek  Clay  in  Sabine 
Parish,  La. 

CLAIBORNE  GROUP  OF  EOCENE  AGE 

The  Claiborne  Group  consists  of  the  Carrizo  Sand, 
Cane  River  Formation,  Sparta  Sand,  Cook  Mountain  For- 
mation,   and    Cockfield    Formation. 

Carrizo  Sand* 
*Editor's  Note 

Surface  geological  mapping  in  Caddo  Parish  by  Lou- 
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Figure  24.  Contours  on  top  of  the  Wilcox  Group  in  Sabine  Parish, 
La. 

isiana  Geological  Survey  personnel  has  found  the  upper 
Carrizo  to  intertongue  with  the  lower  Reklaw,  the  oldest 
marine  formation  in  the  Claiborne  Group  in  that  area 
(Smith,  map  manuscript  1962).  Earlier  Louisiana  Geologi- 
cal Survey  bulletins  have  retained  Carrizo  in  the  upper  Wil- 
cox. However,  evidence  suggesting  a  local  unconformity  at 
the  base  of  the  Carrizo  in  parts  of  Sabine  Parish  has  re- 
cently been  advanced  (Durham  and  White  1960). 

The  Carrizo  Sand,  a  well-known  formation  in  Texas, 
is  poorly  exposed  in  Sabine  Parish.  Along  with  the  over- 
lying Cane  River  Formation  the  Carrizo  has  been  faulted 
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out  in  much  of  its  normal  outcrop  area  in  this  parish.  Else- 
where in  northern  Louisiana  outcrops  of  the  unit  are  simi- 
lar in  appearance  to  the  younger  Sparta  Sand — both  are 
characterized  by  massive  cross-bedded  sands.  In  the  sub- 
surface the  Carrizo  is  discernible  on  electrical  logs  as  a 
massive  sand  bed  of  variable  thickness  underlying  the  clay 
of  the  Cane  River  Formation.  The  maximum  observed 
thickness  is  about  130  feet;  however,  the  thickness  ob- 
tained from  electrical  logs  is  questionable  because  in  places 
the  Carrizo  overlies  sands  of  the  uppermost  beds  of  the 
Wilcox. 

Geologists  in  Louisiana  commonly  include  the  Carrizo 
Sand  in  the  Wilcox  Group,  because  of  the  difficulty  in 
recognizing  the  Wilcox-Carrizo  contact  in  the  subsurface; 
whereas,  the  upper  contact  wth  the  Cane  River  Forma- 
tion is  easily  recognized.  The  U.S.  Geological  Survey  con- 
siders the  Carrizo  Sand  to  be  the  basal  formation  of  the 
Claiborne  Group.  Its  physical  and  hydrologic  properties 
justify  this  assignment. 

Cane  River  Formation 

The  Cane  River  Formation  at  its  type  locality  on  the 
banks  of  Cane  River  Lake  at  Natchitoches,  Louisiana,  is 
composed  of  marine  clay  and  marl.  On  electrical  logs  the 
formation  is  easily  identified  by  the  clay  interval  between 
the  sandy  beds  of  the  Sparta  and  Carrizo.  A  distinctive 
feature  of  the  Cane  River  on  electrical  logs  is  the  deflec- 
tion caused  by  a  marl  bed  that  commonly  is  about  50  feet 
above  the  bottom  of  the  formation. 

No  outcrops  of  the  Cane  River  had  been  identified  in 
Sabine  Parish  prior  to  detailed  mapping  by  Andersen 
(1960).  The  reasons  commonly  suggested  for  this  non- 
appearance were  faulting-out  of  the  formation  or  non- 
deposition  of  the  sediments.  Subsequent  subsurface  evi- 
dence showed  typical  Cane  River  deposits  in  southern 
Sabine  Parish  where  the  formation  ranges  in  thickness 
from  180  to  280  feet.  However,  a  southwest-trending  area 
near  Negreet,  where  the  Cane  River  should  be  on  the 
surface,  generally  is  occupied  by  sandy  material  that  does 
not  correlate  at  the  surface  or  on  electrical  logs  with  the 
Cane  River  Formation.  Instead,  the  material  comprises  out- 
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crops  of  the  Wilcox  Group,  Carrizo  Sand,  and  Sparta 
Sand.  A  very  few  small  exposures  of  Cane  River  type 
material  were  reported  by  Andersen  (1960).  The  probable 
cause  of  the  sparsity  of  Cane  River  outcrops  in  this  area 
is  described  in  the  section,  ''Structure. " 

Sparta  Sand 

The  Sparta  Sand  is  a  distinctive  formation  through- 
out most  of  northern  Louisiana.  In  Sabine  Parish  the 
Sparta  Sand  crops  out  in  a  narrow  northeast-trending  band 
just  south  of  Negreet,  and  is  in  the  subsurface  southeast 
of  the  outcrop  area.  Electrical  logs  show  the  Sparta  to 
be  composed  of  massive  to  thin-bedded  sands  interbedded 
with  thin  clays.  The  proportion  of  sand  to  clay  is  much 
higher  and  the  sands  are  generally  coarser  than  in  any 
other  of  the  pre-Quaternary  formations,  except  the  Carrizo 
Sand.  The  uneroded  thickness  of  the  formation  ranges 
from  about  200  feet  near  the  outcrop  to  440  feet  near  the 
southeastern  margin  of  the  parish.  Its  position  in  the  sub- 
surface is  illustrated  by  the  contour  map  in  figure  25. 

Cook  Mountain  Formation 

The  Cook  Mountain  Formation  overlies  the  Sparta 
Sand.  Its  outcrop  is  parallel  to  and  southeast  of  the  Sparta 
outcrop  and  passes  through  the  Fisher  area.  The  forma- 
tion consists  chiefly  of  clay,  but  contains  a  few  thin  and 
irregular  sand  beds.  On  many  electrical  logs  its  trace  re- 
sembles that  of  the  Cane  River  formation  except  for  the 
distinctive  marl  bed  "kick"  in  the  Cane  River.  The  Cook 
Mountain  is  240  to  330  feet  thick  in  Sabine  Parish. 

Cock  field  Formation 

Sands  and  clays  of  the  Cockf ield  Formation  overlie  and 
crop  out  to  the  southeast  of  the  Cook  Mountain  Formation. 
The  Cockfield  is  800  to  900  feet  thick  and  consists  largely 
of  alternating  thin  sand  and  clay  beds,  although  in  places 
sand  beds  50  feet  or  more  in  thickness  have  been  reported. 
Drillers'  logs  indicate  that  material  from  the  Cockfield  is 
mostly  gray  clay  and  fine-grained  sand.  The  contour  map 
in  figure  26  shows  the  subsurface  position  of  the  forma- 
tion. 
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Figure  25.  Contours  on  top  of  the  Sparta  Sand  in  Sabine  Parish,  La. 

JACKSON  GROUP  OF  EOCENE  AGE  AND  VICKSBURG  GROUP 
OF  OLIGOCENE  AGE 

The  Jackson  and  Vicksburg  Groups  crop  out  south- 
east of  the  Claiborne  Group  and  form  a  lowland  in  south- 
eastern Sabine  Parish.  The  two  groups  consist  chiefly  of 
600  to  700  feet  of  clay  containing  thin  marl  beds  in  the 
lower  part.  Formation  samples  obtained  from  a  shallow 
boring  in  the  outcrop  consist  of  tan  and  greenish-gray 
clay.  The  two  groups  are  not  easily  differentiated  on  elec- 
trical logs,  although  the  base  of  a  sandy  interval  500  to 
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Figure  26.  Contours  on  top  of  the  Cockfield  Formation  in  Sabine 
Parish,  La. 

700  feet  above  the  bottom  of  the  Jackson  may  mark  the 
contact. 


ROCKS  OF  MIOCENE  AGE 
Catahoula  Formation.  Rocks  of  Miocene  age  are  rep- 
resented by  the  Catahoula  Formation  (Miocene?)  whose 
resistant  sandstones  form  an  upland  in  the  outcrop  area 
near  the  southeastern  margin  of  Sabine  Parish.  The  up- 
land, known  as  the  Kisatchie  Wold,  extends  eastward  into 
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Natchitoches  Parish  and  westward  into  Texas.  The  lower 
part  of  the  formation  consists  of  alternating  sandstones 
and  coarse-to  medium-grained  sands  with  subordinate  beds 
of  clay.  Electrical  logs  indicate  that  the  formation  extends 
as  much  as  360  feet  below  the  land  surface  in  the  southern 
part  of  the  outcrop  area. 

The  upper  part  of  the  Catahoula  Formation  contains 
a  high  percentage  of  glauconitic  clay.  The  name  Fleming 
Formation  (Fisk  1940)  has  been  given  to  the  sand  and 
green  clay  beds  which  are  present  in  a  very  narrow  strip 
along  the  southeastern  boundary  of  Sabine  Parish.  Rocks 
of  Miocene  age  are  shown  on  the  map  in  figure  22  as 
Miocene  undifferentiated. 

Quaternary  Rocks 

PLEISTOCENE  AND  RECENT  DEPOSITS 

Sediments  of  Quaternary  age  have  been  deposited  in 
stream  valleys  cut  into  the  Tertiary  bedrock  formations. 
The  Sabine  River  valley  was  formed  in  Pleistocene  time 
and  was  subjected  to  drowning  and  rejuvenation  corre- 
sponding to  periods  of  encroachment  and  retreat  of  the 
seas  accompanying  glacial  fluctuations  of  that  epoch.  As 
succeeding  valleys  were  cut  deeper,  remnants  of  the  flood 
plains  of  older  valleys  remained  as  terraces  flanking  the 
younger  valleys.  Only  two  terraces  can  be  distinguished 
along  the  Sabine  River  valley  in  Sabine  Parish ;  these  form 
a  very  narrow,  discontinuous  strip  along  the  river  south 
of  Pendleton  Bridge.  The  deposits  under  the  terrace  sur- 
faces consist  generally  of  fine-to  coarse-grained  sand 
intermixed  with  some  gravel.  They  range  greatly  in  thick- 
ness, the  maximum  being  about  100  feet. 

The  flood  plains  of  the  present  stream  valleys  are  un- 
derlain by  Quaternary  alluvium  that  rests  on  the  Tertiary 
formations.  More  than  50  feet  of  alluvial  clay  and  sand 
were  penetrated  by  borings  in  the  valley  of  the  Sabine 
River.  The  thickness  of  these  deposits  decreases  toward 
the  eastern  valley  wall  which  is  1  to  5  miles  from  the  river. 

STRUCTURE 

During  Tertiary  and  Quaternary  time  sediments  were 
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deposited  in  the  Sabine  Parish  area  as  flat-lying  or  very 
slightly  inclined  beds.  The  weight  of  material  at  the  con- 
tinental margin  caused  a  seesawlike  adjustment  to  the  north 
that  raised  and  tilted  the  beds  into  approximately  their 
present  position.  The  major  Tertiary  uplift  of  this  area 
probably  was  associated  with  Miocene  deposition  in  south- 
central  Louisiana.  A  more  localized  structure,  but  one  of 
primary  importance  in  the  area  of  this  study,  is  the  Sabine 
uplift,  a  pear-shaped  dome  in  northwestern  Louisiana  and 
eastern  Texas.  Minor  folds  on  the  dome  have  accumulated 
oil  and  gas  and  are  sites  of  several  successful  oil  and  gas 
fields. 

Sabine  Parish  is  on  the  southern  flank  of  the  Sabine 
uplift,  and  within  the  parish  the  strata  dip  south  to  south- 
east. The  dip  of  the  Paleocene  sediments  increases  south- 
ward from  30  to  330  feet  per  mile,  but  dips  of  younger 
formations  are  somewhat  less  because  of  a  gradual  thick- 
ening of  the  geologic  section.  The  cross  sections  in  plates 
2-4  show  some  of  the  structural  features  of  Sabine  Parish. 
In  addition,  the  contour  map  on  the  top  of  the  Porters 
Creek  Clay  (fig.  23)  reflects  the  overall  parish  structure. 
The  Porters  Creek-Wilcox  contact  was  used  for  this  map 
because  it  is  the  youngest  contact  that  is  not  exposed  and 
eroded,  and  therefore  occurs  throughout  the  parish  in  the 
subsurface. 

Northeast-  and  northwest-trending  faults  are  nu- 
merous and  closely  spaced  within  the  parish.  The  abundance 
of  faults  identifiable  on  the  surface  in  Sabine  Parish  is 
illustrated  by  Andersen  (1960,  fig.  21).  The  faults  shown 
on  plate  4  represent  a  few  of  the  larger  faults  or  fault 
zones  that  can  be  observed  on  aerial  photographs.  They 
are  shown  on  Andersen's  geologic  map  (1960,  pi.  1).  These 
faults  are  related  possibly  to  an  older  fracture  system  and 
have  been  active  recently  (Wermund,  1955).  A  possible 
reflection  of  faulting  is  the  large  number  of  southwest- 
trending  straight  segments  of  the  Sabine  River's  course 
and  the  acute  angularity  of  the  bends.  This  is  particularly 
noticeable  in  the  stretch  of  river  west  of  Negreet  (Tps. 
5  and  6  N.). 

An  important  effect  of  faulting  in  the  parish  is  the  al- 
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most  complete  removal  of  the  Cane  River  Formation  from 
the  surface.  This  is  attributed  to  one  or  more  strike  faults 
which  have  placed  the  Sparta  Sand  against  the  Carrizo 
Sand  and  upper  beds  of  the  Wilcox  in  the  Negreet-Fisher 
area. 

Much  of  the  faulting  in  Sabine  Parish  probably  is 
associated  with  structural  movements  that  have  made 
southern  Sabine  Parish  a  structural  highland  relative  to 
southern  Natchitoches  Parish  on  the  east.  Although  the 
general  strike  of  the  beds  in  these  adjacent  areas  is  the 
same,  a  twisting  action  which  evidently  occurred  along  the 
Sabine-Natchitoches  parish  boundary  has  placed  the  Mid- 
way-Wilcox  contact  in  most  of  southern  Sabine  Parish 
more  than  1,000  feet  higher  than  it  is  in  Natchitoches  Par- 
ish. This  anomaly  dies  out  at  the  southern  extremities  of 
the  two  parishes. 
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GROUND  WATER 

By  Roy  Newcome,  Jr.,  and  George   D.   Graeff,   Jr. 
WELL-NUMBERING  SYSTEM 

In  this  report  wells  are  numbered  in  the  order  that 
they  were  recorded.  For  example,  well  Sa-1,  in  which  the 
prefix  "Sa"  is  the  abbreviation  for  "Sabine,"  was  the  first 
well  recorded  by  the  U.S.  Geological  Survey  in  Sabine 
Parish.  For  each  well  the  data  are  on  file,  and  the  location  is 
plotted  and  numbered  on  the  parish  well-location  map.  Not 
all  of  the  wells  recorded  in  Sabine  Parish  are  included  in  the 
table  of  well  records  (table  10)  or  shown  on  the  well- 
location  map  (pi.  5)  in  this  report. 

Wells  in  this  report  are  located  by  section,  township, 
and  range.  Each  township,  as  shown  on  plate  5,  contains 
36  one-mile-square  sections  in  which  wells  are  located  as 
indicated  in  the  well-record  table  (table  10).  Regular  sec- 
tions are  numbered  as  in  the  example  shown  on  plate  5. 

SOURCE  AND  OCCURRENCE 

The  source  of  ground  water  in  Sabine  Parish  is  pre- 
cipitation in  the  parish  or  in  neighboring  parishes.  Part 
of  the  rain  on  the  earth's  surface  runs  off  directly  into 
streams  or  lakes,  and  part  of  it  returns  to  the  atmosphere 
by  evaporation  and  transpiration.  The  remainder  of  the 
water,  which  probably  constitutes  less  than  5  percent  of 
the  total  precipitation,  infiltrates  the  ground  and  occupies 
interstices  in  the  soil  and  rocks.  Water  from  the  aquifers 
is  later  given  up  by  means  of  springs  and  seeps,  outflow 
to  streams  and  other  aquifers,  and  discharge  from  wells. 

Ground  water  in  Sabine  Parish  occurs  in  sand  of  the 
Tertiary  formations,  in  sand  and  gravel  of  terraced  Pleis- 
tocene remnants,  and  in  sand  of  the  alluvial  valleys.  Water 
in  the  Tertiary  sands  is  confined  generally  by  overlying 
and  underlying  clay  beds.  It  is  thus  under  hydrostatic 
pressure  and  rises  in  wells  that  penetrate  the  sand.  This 
mode  of  occurrence  is  termed  "artesian  conditions,"  and 
water  levels  in  wells  define  a  piezometric,  or  presure,  sur- 
face whose  height  is  dependent  in  part  upon  the  altitude 
of  the  area  of  recharge,  which  is  in  most  places  the  outcrop 
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of  the  sands.  Water  in  the  alluvial  sands,  the  terrace  de- 
posits, and  the  outcrop  areas  of  the  Tertiary  sands  gen- 
erally occurs  under  "water-table  conditions"  and  does  not 
rise  in  wells.  Water-table  conditions  exist  where  permeable 
rocks  receive  recharge  from  the  surface  through  overlying 
permeable  material  and  thus  the  water  table  is  under  at- 
mospheric pressure  only.  Water  levels  in  wells  and  hy- 
draulically  connected  streams  and  other  water  bodies  define 
the  surface  of  the  water  table,  which  is  a  subdued  replica 
of  the  topography. 

RECHARGE  AND   MOVEMENT 

Except  in  their  outcrop  areas,  the  Tertiary  sands  are 
covered  by  relatively  impermeable  material,  and  recharge 
is  believed  to  occur  chiefly  by  downward  movement  of  rain- 
fall at  the  outcrop.  The  alluvial  sands  and  the  terrace 
deposits  are  recharged  by  seepage  through  overlying  sand, 
silt,  and  clay,  and  by  the  lateral  movement  of  water  from 
adjacent  Tertiary  formations.  The  movement  of  water 
in  artesian  aquifers  occurs  as  a  result  of  differences  in 
head — that  is,  from  areas  of  high  head  to  areas  of  lower 
head.  Points  of  discharge  are  points  of  pressure  relief 
wThich  induce  the  movement  of  water  in  their  direction. 
In  water-table  aquifers  water  moves  in  response  to  gravity 
to  points  of  discharge.  These  principles  apply  whether  the 
discharge  takes  place  into  deeply  cut  river  valleys  or  into 
individual  wells.  Where  ground-water  movement  is  toward 
river  valleys  a  general  downward  slope  of  the  water  table 
or  piezometric  surface  toward  the  valleys  exists.  Around 
a  well  or  group  of  wells  the  lowering  of  the  water  table 
or  piezometric  surface  takes  the  form  of  an  inverted  cone, 
termed  the  "cone  of  depression,"  whose  apex  is  the  water 
level  at  the  center  of  pumping  and  whose  radius  increases 
in  every  direction  until  it  reaches  either  a  source  of  re- 
charge or  a  barrier  to  the  flow  of  ground  water.  The  move- 
ment of  ground  water  in  response  to  the  described  in- 
fluences is  illustrated  on  figure  27. 

DISCHARGE 

Ground  water  in  Sabine  Parish  is  discharged  by  seep- 
age into  streams  and  lakes,  withdrawal  from  wells,  and 
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by  evaporation  and  transpiration  in  areas  where  the  water 
table  is  at  or  very  near  the  land  surface. 

Several  seeps  and  springs  exist  along  an  east-west 
trending  line  south  of  Negreet,  possibly  marking  the  line 
of  a  fault.  Some  of  these  springs  are  used  for  domestic  and 
stock  supplies.  Ground  water  is  discharged  by  seeps  into 
the  Sabine  River  and  its  tributary  streams  during  low- 
river  stages.  Probably  the  entire  low  flow  of  the  smaller 
streams  in  the  parish  is  maintained  by  ground-water 
seepage. 

The  public  water  supplies  of  Many,  Zwolle,  Pleasant 
Hill,  Converse,  and  Fisher  are  obtained  from  wells.  Wells 
supply  sawmills,  ice  plants,  and  a  bottling  plant  in  the 
parish.  Practically  all  of  the  rural  domestic  and  stock  sup- 
plies are  obtained  from  wells,  and  although  the  individual 
pumpage  is  small,  the  aggregate  pumpage  is  about  0.5  mgd 
(million  gallons  per  day) .  Total  withdrawals  of  ground 
water  in  Sabine  Parish  average  about  1  mgd. 

TYPES   OF  WELLS   AND   METHODS   OF  LIFT 

Dug  and  driven  wells  averaging  25  feet  in  depth  are 
common  in  the  flood-plain  areas  and  in  the  outcrop  areas 
of  the  Tertiary  sands.  The  rope  and  bucket  method  of  lift 
is  used  in  many  of  the  dug  wells,  but  electrically  operated 
pumps  and  pitcher  pumps  are  common  in  both  dug  and 
driven  wells. 

Domestic  and  stock  wells  in  the  flood  plain  and  highland 
areas  generally  are  drilled  by  the  hydraulic-rotary  method 
and  are  constructed  with  2-to  4-inch  casing  and  5  to  10 
feet  of  stainless-steel  screen.  Jet  pumps  operated  by  small 
electric  motors  are  common,  and  suction  pumps  are  used 
in  areas  v/here  water  levels  are  near  the  surface. 

Municipal  wells  generally  are  constructed  with  pit  cas- 
ings that  range  from  6  to  16  inches  in  diameter  and  well 
casings  and  screens  that  range  from  4  to  10  inches  in 
diameter.  The  lengths  of  screens  range  from  12  to  90  feet. 
Most  of  the  wells  are  gravel  packed  to  increase  their 
effective  diameter  and  to  inhibit  the  inflow  of  fine  sand. 
Deep-well  turbine,  submersible,  jet,  and  airlift  pumps  are 
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used.  More  detailed  information  on  the  construction  of  in- 
dividual wells  is  given  in  table  10. 

CHEMICAL   QUALITY    OF    GROUND    WATER 

Ground  water  contains  dissolved  matter  because  water 
acts  as  a  solvent,  and  minerals  of  rocks  and  soils  are  soluble 
to  some  extent.  Some  of  the  chemical  constituents  and 
properties  that  are  considered  in  the  determination  of  the 
general  suitability  of  water  for  most  purposes  are  hydrogen- 
ion  concentration  (pH),  iron,  manganese,  chloride,  fluoride, 
and  hardness. 

Table  11  contains  selected  chemical  analyses  of  water 
from  wells  in  Sabine  Parish,  and  the  data  are  plotted  in 
graph  form  on  the  map  in  plate  6.  To  facilitate  compari- 
son, the  constituents  are  expressed  in  equivalents  per 
million. 

Most  ground  water  in  Sabine  Parish  is  of  the  sodium 
bicarbonate  type.  During  the  movement  of  water  from  the 
recharge  area  the  water  is  softened  naturally  by  ion  ex- 
change— the  exchange  of  calcium  and  magnesium  ions  in 
the  water  for  sodium  and  potassium  ions  in  the  forma- 
tion. As  the  water  moves  through  the  rocks  the  dissolved- 
solids  content  tends  to  increase;  therefore,  wells  downdip 
yield  more  highly  mineralized  but  softer  water  than  wells 
updip  in  the  same  formation.  Ground  water  may  be  con- 
taminated by  (1)  unf lushed  salty  connate  water,  (2)  up- 
ward-moving brines  leaking  through  faults,  corroded  oil- 
well  casings,  and  loose  plugs,  or  (3)  downward  percolation 
of  disposed  oil-field  brines.  The  high  concentrations  of 
magnesium,  calcium,  sulfate,  and  chloride  in  water  from 
well  Sa-134  (table  11)  possibly  are  due  to  contamination. 
Fluoride  in  5  of  the  30  samples  listed  in  table  11  exceeds 
the  rejection  limit  of  1.6  ppm  (U.S.  Public  Health  Service, 
1962,  p.  2154). 

Highly  mineralized,  or  "salty,"  water  occurs  at  some 
depth  in  every  Tertiary  formation.  The  altitude  of  the 
base  of  fresh  ground  water  in  Sabine  Parish  ranges  from 
more  than  200  feet  above  sea  level  to  more  than  1,900  feet 
below  sea  level.  Plate  7  is  a  map  showing  by  contour  lines 
the  altitude  of  the  base  of  fresh  ground  water  in  the  parish. 
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Data  from  which  the  map  was  compiled  were  obtained 
from  electrical  logs  of  oil-test  wells.  In  some  areas,  as  in 
T.  7  N.,  R.  10  W.,  a  transition  zone  occurs  between  water- 
bearing- sands  that  contain  fresh  water  and  those  that 
contain  salty  water.  Within  this  zone,  which  may  have 
a  thickness  of  500  feet  or  more,  the  water  gradually  be- 
comes more  mineralized  with  depth.  Where  water  quality 
is  estimated  from  electrical  logs,  it  is  difficult  to  determine 
with  reasonabe  accuracy  the  depth  at  which  mineralization 
becomes  prohibitive  for  fresh-water  requirements.  Where 
electrical  logs  are  used  to  determine  the  base  of  fresh 
water,  the  base  of  the  deepest  sand  or  silt  bed  above  a 
sand  bearing  obviously  salty  water  is  considered  as  the 
fresh  water-salt  water  contact  and  is  used  as  the  basis  for 
the  contours  on  plate  7. 

Because  of  faulting,  the  inclination  of  the  fresh  water- 
salt  water  interface  in  certain  parts  of  Sabine  Parish  prob- 
ably is  much  more  nearly  vertical  than  is  indicated  on  the 
map.  For  these  reasons  the  map  should  not  be  construed  as 
an  exact  reflection  of  the  base  of  fresh  ground  water,  but 
it  should  serve  as  a  reasonably  reliable  guide  to  the  approxi- 
mate extent  of  fresh  water. 

TEMPERATURE  OF  GROUND  WATER 

Collins  (1925,  p.  97)  describes  the  normal  ground- 
water temperature  as  "*  *  *  in  general  about  the  same  as 
the  mean  annual  air  temperature.  Near  the  surface  the 
temperature  of  the  water  follows  the  changes  in  air  temper- 
ature ;  at  greater  depths  the  water  has  a  higher  temperature 
corresponding  to  the  increase  of  the  earth  temperature  with 
increasing  depth."  This  increase  in  ground-water  tempera- 
ture has  been  determined  to  be  1°F  with  each  40  to  90  feet 
increase  in  depth  (Stearns  and  others,  1937,  p.  68). 

The  mean  annual  air  temperature  in  Louisiana  as  re- 
corded by  the  Weather  Bureau  for  a  64-year  period  (1890- 
1954)  is  67.1°.  The  temperature  of  water  from  wells  in 
use  in  Sabine  Parish  ranges  from  68°  to  77°  and  averages 
about  70 °F. 

Ground  water  from  a  given  depth  is  comparatively 
uniform  in  temperature,  and  that  from  shallow  aquifers 

70 


is  cooler  than  surface  water  in  the  summer.  For  these 
reasons  it  is  generally  more  desirable  than  surface  water 
for  cooling  in  industrial  processes. 

GEOLOGIC    FORMATIONS    AND    THEIR    WATER-BEARING 
PROPERTIES 

Ground-water  supplies  in  Sabine  Parish  are  obtained 
from  formations  that  range  in  age  from  early  Tertiary  to 
Quaternary  and  represent  the  Wilcox  and  Claiborne  Groups, 
the  Catahoula  Formation,  and  valley  alluvium.  The  Tertiary 
formations  crop  out  from  north  to  south  in  the  order  in 
which  they  were  deposited  (see  fig.  22),  and  the  alluvium  is 
in  the  stream  valleys.  The  discussion  of  their  water-bearing 
properties  follows  the  same  order. 

MIDWAY  GROUP 

The  Midway  Group  in  Sabine  Parish  is  represented  by 
the  Kincaid  Formation  and  the  Porters  Creek  Clay.  They 
are  not  known  to  contain  sand  beds  and  do  not  yield  water 
to  wells.  All  formations  below  the  Kincaid  contain  salty 
water. 

WILCOX  GROUP 

Owing  to  the  large  outcrop  area  of  the  Wilcox,  it  ranks 
as  the  most  extensively  tapped  source  of  ground  water  in 
Sabine  Parish.  The  water-bearing  sands  consist  of  clear 
quartz  sand  grains  that  are  so  interspersed  with  granular 
lignite  as  to  give  a  dark-gray  aspect.  The  sands  are  mostly 
very  fine  grained  to  medium  grained.  Size-analysis  graphs 
of  Wilcox  sand  samples  from  three  wells  are  shown  in  fig- 
ure 28.  The  thickness  of  individual  sand  beds,  as  indicated 
by  drillers'  logs  and  electrical  logs,  ranges  from  less  than  5 
to  about  250  feet,  and  averages  about  30  feet.  The  sands 
commonly  are  separated  by  clay  beds  that  range  in  thick- 
ness from  a  few  inches  to  more  than  100  feet.  (See  table 
12.)  Because  of  the  nonuniform  thickness  of  individual  beds 
their  lateral  extent  is  difficult  to  ascertain.  The  bedding  and 
lenticularity  of  these  rocks  are  shown  on  the  east-west 
cross  section  (pi.  2). 

The  southward  dip  of  the  sediments  causes  individual 
sands  to  occur  at  ever-increasing  depth  toward  the  south. 
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Figure  28.  Grain-size  graphs  of  sands  from  the  Wilcox  Group. 

Sands  at  the  surface  in  the  vicinity  of  Pleasant  Hill  (T.  10 
N.,  R.  11  W.)  are,  if  continuous,  at  depths  approaching 
3,000  feet  below  mean  sea  level  at  the  southern  boundary  of 
the  parish.  (See  fig.  24.) 

Wilcox  sands  have  generally  low  permeability  (capacity 
to  transmit  water) .  A  pumping  test  at  Many,  using  a  munic- 
ipal well,  indicated  a  field  coefficient  of  permeability1  of 
about  125  gpd  (gallons  per  day)  per  square  foot  for  sands 
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xThe  field  coefficient  of  permeability  (Pf)  is  the  rate  of  flow  of  water  in  gallons 
per  day  through  a  cross-sectional  area  of  1  square  foot  under  a  hydraulic  gradient 
of   1   foot  per  foot  at  the  prevailing  temperature   of  the  water. 
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of  the  Wilcox.  A  test  at  Fort  Jesup  gave  a  field  coefficient 
of  permeability  of  about  60  gpd  per  square  foot,  and  one  at 
Zwolle  gave  70  gpd  per  square  foot.  Values  between  the 
extremes  have  been  obtained  for  sands  of  the  Wilcox  Group 
in  other  parishes  of  northwestern  Louisiana. 

Results  of  pumping  tests  made  in  Sabine  Parish  are 
shown  graphically  in  figures  29-31.  In  all  the  tests  observa- 
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Figure  29.  Semilogarithmic  plot  of  water-level  recovery  in  well 
Sa-292  at  Fort  Jesup,  La. 

tions  were  confined  to  the  pumped  well.  By  measuring  the 
rate  of  water-level  recovery  after  a  period  of  pumping  at  a 
known  constant  rate,  data  are  obtained  that  are  used  to 
construct  the  graphs.  The  value  obtained  is  the  coefficient 
of  transmissibility  (T)  which  is  defined  as  the  rate  of  flow 
of  water,  at  the  prevailing  water  temperature,  in  gallons 
per  day,  through  a  vertical  strip  of  the  aquifer  1  foot  wide 
extending  the  full  height  of  the  aquifer  under  a  unit  hy- 
draulic gradient.  The  coefficient  of  transmissibility  is  equiv- 
alent to  the  field  coefficient  of  permeability  multiplied  by 
the  thickness  of  the  aquifer  in  feet. 
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Figure  30.  Semilogarithmic  plot  of  water-level  recovery  in  well 
Sa-294  at  Many,  La. 
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Figure  31.  Semilogarithmic  plot  of  water-level  recovery  in  well 
Sa-342  at  Zwolle,  La. 


74 


In  the  tests  at  wells  Sa-292,  -294,  and  -342  measure- 
ments of  both  drawdown  and  recovery  were  obtained,  but 
only  recovery  data,  corrected  for  drawdown  carryover,  are 
on  the  graphs. 

Sands  in  the  Wilcox  Group  are  recharged  by  rainfall 
in  the  outcrop  areas  and  possibly  by  seepage  through  over- 
lying clay  where  the  clay  is  thin.  The  principal  area  of  re- 
charge is  in  the  northern  half  of  the  parish  where  the 
regional  structure  and  erosion  have  combined  to  expose 
sands  at  the  surface.  The  thick  clay  of  the  overlying  Cane 
River  Formation  makes  it  unlikely  that  the  Wilcox  sands 
receive  much  water  from  younger  formations  in  the  south- 
ern half  of  the  parish.  Water-level  fluctuations  in  some 
shallow  wells  indicate  a  close  correlation  between  precipi- 
tation and  recharge.  Water  levels  in  deeper  wells  reflect 
precipitation  generally  on  a  seasonal  basis.  The  hydro- 
graphs  in  figure  32  illustrate  the  relation  of  water-level 


Figure  32.  Hydrographs  of  wells  screened  in  the  Wilcox  Group, 
with  precipitation  graph. 

fluctuations  in  two  deep  wells  in  the  outcrop  area  and 
precipitation. 

Water  in  the  Wilcox  sands  moves  south  and  west  from 
the  recharge  area  and  is  discharged  naturally  by  seeps  and 
springs  and  by  drainage  into  the  alluvial  fill  of  the  larger 
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stream  valleys.  The  Sabine  River  valley,  which  for  three- 
quarters  of  its  length  in  Sabine  Parish  is  entrenched  in 
rocks  of  the  Wilcox  Group,  is  a  discharge  area  for  water 
in  these  sands.  In  wells  drilled  through  the  mantle  of  allu- 
vium and  into  Wilcox  sands  water  rises  only  to  the  general 
level  of  that  in  wells  screened  in  the  alluvium.  This  water 
level  is  considerably  lower  than  water  levels  in  wells  yield- 
ing from  the  Wilcox  in  the  highlands,  indicating  that  the 
alluvial  valleys  serve  as  drains  for  the  Wilcox  sands.  The 
Wilcox  discharges  water  artificially  by  means  of  the  many 
wells  in  the  northern  half  of  the  parish.  As  none  of  the  wells 
have  large  yields  they  exert  little  influence  on  the  general 
movement  of  water  in  the  sands. 

The  largest  ground-water  withdrawals  in  Sabine  Par- 
ish have  been  made  in  the  municipal  well  field  at  Many. 
Reported  static  water  levels  were  154  feet  above  sea  level 
before  development  of  the  well  field  in  1931.  By  1955  water 
levels  in  the  field  were  only  about  100  feet  above  sea  level 
and  in  1959  reported  water  levels  were  about  85  feet  above 
sea  level.  In  1959  a  new  well  (Sa-294)  was  installed  about 
4,000  feet  northwest  of  the  main  well  field.  The  water  level 
in  this  well  was  127  feet  above  sea  level,  indicating  the 
widespread  effects  of  pumping  at  Many  over  a  period  of  28 
years.  A  profile  which  illustrates  the  effects  of  pumping 
is  shown  in  figure  33.  On  the  profile  the  shaded  area  is  the 
drawdown  of  the  piezometric  surface. 

Water  wells  in  the  Wilcox  are  of  the  dug  and  rotary- 
drilled  types.  The  depths  of  dug  wells  rarely  exceed  40  feet 
and  average  about  25  feet.  The  depths  of  drilled  wells  range 
generally  from  100  to  500  feet  and  average  about  230  feet. 
Most  of  the  drilled  wells  contain  4-inch  casing  and  10  to  15 
feet  of  screen  having  0.014-inch  openings.  They  are 
equipped  either  with  jet  or  submersible  centrifugal  pumps. 

Most  wells  in  the  Wilcox  sands  are  constructed  to  yield 
quantities  of  water  adequate  for  domestic  and  small  farm 
supplies.  The  only  attempts  to  obtain  large  supplies  have 
been  made  by  the  towns  of  Many  and  Pleasant  Hill.  At 
Many  a  yield  of  145  gpm  is  obtained  from  well  Sa-294.  In 
a  test  of  this  well  a  drawdown  of  44  feet  resulted  from 
pumping  135  gpm  for  a  period  of  4  hours.  The  specific 
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Figure   33.   Water-level   profile   showing   effects   of  pumping   at 
Many,  La. 

capacity2  was  3.1  gpm  per  foot  of  drawdown  at  the  end  of 
the  pumping  period.  At  Pleasant  Hill  well  Sa-248  (sec.  29, 
T.  10  N.,  R.  11  W.),  which  yields  140  gpm  in  normal  opera- 
tion, was  tested  for  24  hours  at  yields  which  ranged  from 
106  to  250  gpm.  The  resultant  specific  capacity  was  6  gpm 
per  foot  of  drawdown.  Well  Sa-342,  at  Zwolle,  was  pumped 
at  the  rate  of  40  gpm  for  24  hours,  and  the  specific  capac- 
ity was  0.7  gpm  per  foot  of  drawdown.  Well  Sa-292,  at 
Fort  Jesup  State  Park,  had  a  specific  capacity  of  1  gpm  per 
foot  after  pumping  38  gpm  for  24  hours.  Well  Sa-215  (sec. 
6,  T.  7  N.,  R.  12  W.),  near  Zwolle,  reportedly  yields  85  gpm, 
but  drawdown  data  are  not  available.  The  rather  wide  range 
in  specific  capacities  among  the  wells  described  is  the  re- 
sult of  differences  in  (1)  sand  thickness  and  permeability, 
(2)  well  construction  and  development,  and  (3)  well  condi- 
tion. 

The  town  of  Many  obtains  its  municipal  water  supply 
from  six  Wilcox  wells  (Sa-2,  -3,  -10,  -11,  -288,  -294)  located 
as  shown  on  the  map  in  figure  34.  Wells  Sa-3  and  -288  are 
screened  in  sands  that  occur  between  the  depths  of  190  and 
260  feet  below  the  surface  in  the  main  well-field  area.  The 
other  four  wells  are  screened  in  a  sand  that  occurs  between 


2Specific  capacity  is  defined  as  the  unit  yield  per  foot  of  drawdown  for  a  given 
period  of  time.  It  is  usually  expressed  in  gallons  per  minute  per  foot  of  drawdown. 
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Figure  34.  Map  of  Many,  La.  showing  location  of  municipal  water 
wells. 

the  depths  of  400  and  450  feet  in  the  same  field.  The  follow- 
ing table  contains  comparative  data  on  the  municipal  wells 
at  Many. 
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In  1959  municipal  pumpage  at  Many  averaged  about 
200,000  gpd,  although  the  maximum  was  about  400,000  gpd. 

Pleasant  Hill  obtains  a  municipal  supply  from  one  well 
in  the  Wilcox  (Sa-248),  which  is  502  feet  deep.  The  yield 
of  this  well  in  1959  was  140  gpm.  Average  pumpage  in  1959 
was  about  40,000  gpd  and  the  maximum  was  50,000  gpd. 
Zwolle  has  three  wells  in  the  Wilcox  (Sa-182,  -183,  -342), 
205  to  225  feet  deep,  which  together  yield  about  100  gpm 
and  supply  a  population  of  about  1,700. 

At  Converse  two  privately  owned  wells  in  the  Wilcox 
(Sa-13  and  -350) ,  which  yield  20  gpm  each,  supply  a  popula- 
tion of  400.  The  wells  are  250  feet  deep  and  constructed 
similarly.  One  well  is  pumped  constantly;  the  other  is 
pumped  12  hours  per  day.  Pumpage  averages  42,000  gpd. 

The  chemical  quality  of  water  in  the  Wilcox  sands  is 
indicated  by  the  analyses  in  table  11  and  illustrated  by  bar 
graphs  in  plate  6.  The  water  is  a  sodium  bicarbonate  type, 
and  generally  is  soft  (hardness  less  than  60  ppm),  although 
in  some  places  it  is  very  hard  (hardness  greater  than  200 
ppm).  Water  from  most  of  the  wells  has  an  iron  content 
greater  than  the  maximum  recommended  by  the  U.S.  Public 
Health  Service  for  drinking  water.  Sulfate  and  chloride 
contents  generally  are  below  recommended  limits,  but  the 
fluoride  content  commonly  is  greater  than  the  recommended 
limit  of  1.6  ppm;  an  unusually  high  value  (11  ppm)  was 
measured  in  the  water  from  well  Sa-295  (sec.  2,  T.  6  N.,  R. 
11  W.) .  In  13  of  20  listed  analyses  of  water  from  the  Wilcox 
the  dissolved  solids  content  is  greater  than  500  ppm  and  in 
4  analyses  it  is  greater  than  1,000  ppm.  Color,  derived  prob- 
ably from  granular  lignite  in  the  sands,  is  noticeable  in 
water  from  many  wells,  particularly  in  the  southern  half  of 
the  Wilcox  outcrop  area. 

Salty  water  in  the  Wilcox  Group  is  found  at  depths 
that  range  from  about  200  feet  above  sea  level  to  more  than 
800  feet  below  sea  level.  As  shown  by  the  contour  lines  on 
plate  7  the  altitude  of  the  base  of  fresh  ground  water  ranges 
greatly  throughout  Sabine  Parish;  therefore,  it  is  difficult 
to  predict  accurately  the  maximum  depth  of  fresh-water 
occurrence  to  any  specified  location. 
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Measured  temperatures  of  water  from  Wilcox  wells 
range  from  68°  to  77  °F. 

CLAIBORNE   GROUP 
Carrizo  Sand 

The  Carrizo  Sand  is  not  as  important  hydrologically  in 
Sabine  Parish  as  it  is  in  neighboring  areas  to  the  east  and 
west,  because  of  the  effects  of  faulting.  Much  of  the  Carrizo, 
along  with  the  Cane  River  Formation  and  possibly  upper 
beds  of  the  Wilcox  Group,  has  been  removed  from  the  sur- 
face in  this  parish,  and  in  the  shallow  subsurface  it  abuts 
older  and  younger  formations.  South  of  the  intensely  faulted 
zone  the  Carrizo  is  relatively  untapped  because  of  the  avail- 
ability of  water  at  shallower  depth  in  the  Sparta  Sand,  and 
because  the  sand  contains  salty  water  within  a  short  dis- 
tance of  the  fragmentary  outcrop. 

Where  available  in  its  full  thickness  the  Carrizo  con- 
sists of  slightly  more  than  100  feet  of  clean,  very  fine-to 
medium-grained  sand  in  massive  beds.  The  permeability, 
which  averages  200  gpd  per  square  foot  in  areas  outside  of 
Sabine  Parish,  is  substantially  greater  than  that  of  the  Wil- 
cox sands. 

The  Carrizo  Sand  doubtlessly  is  tapped  by  some  of  the 
wells  in  Sabine  Parish.  However,  because  of  the  generalized 
nature  of  the  data  that  are  available  on  the  many  low-yield- 
ing wells,  and  because  of  the  complexity  of  the  faults  in  the 
outcrop  area,  it  is  nearly  impossible  to  state  that  a  well  is 
yielding  from  the  Carrizo  Sand  rather  than  from  the  Wilcox 
Group  or  Sparta  Sand.  At  present  no  substantial  industrial 
or  municipal  supplies  are  obtained  from  the  Carrizo  Sand. 

Cane  River  Formation 

The  Cane  River  Formation  is  composed  of  clay  and 
marl  and  does  not  yield  water  to  wells. 

Sparta  Sand 

The  Sparta  Sand  is  the  most  important  aquifer  in 
northern  Louisiana,  and  although  large  quantities  of  water 
are  obtained  from  it  in  several  other  parishes,  it  has  been 
tapped  only  slightly  in  Sabine  Parish.  Sands  in  the  Sparta 
are  generally  lighter  in  color  and  coarser  than  sands  of  the 
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Wilcox  Group.  Individual  sands  range  in  thickness  from  10 
to  60  feet  and  are  separated  by  5  to  30  feet  of  clay. 

Because  of  regional  dip,  the  beds  of  the  Sparta  Sand  in 
the  outcrop  area  are  below  a  depth  of  1,800  feet  near  the 
southern  boundary  of  the  parish  and  below  2,300  feet  near 
the  southeastern  boundary. 

Although  hydraulic  characteristics  have  not  been  deter- 
mined for  the  Sparta  Sand  in  Sabine  Parish,  pumping  tests 
elsewhere  in  northern  Louisiana  indicate  a  greater  per- 
meability for  the  Sparta  than  for  the  Wilcox  sands.  Values 
obtained  for  the  Sparta  range  between  225  and  320  gpd  per 
square  foot.  Conditions  relating  to  recharge,  movement,  and 
discharge  of  water  from  the  Sparta  are  similar  to  those 
described  for  the  Wilcox. 

Wells  screened  in  the  Sparta  are  either  dug  or  drilled. 
Drilled  wells  range  in  depth  from  90  to  280  feet.  A  lumber 
mill  and  its  community  at  Fisher  obtain  a  water  supply 
from  six  closely  spaced  wells  100  feet  in  depth  (see  well  Sa- 
8  in  table  10)  and  constructed  with  7-,  8-,  or  10-inch  casing 
and  20  feet  of  screen.  Two  of  the  wells  are  pumped  by  com- 
pressed air,  one  by  jet  pump,  and  three  by  turbine  pumps. 
The  wells  are  reported  to  yield  40  gpm  each  and  to  have  a 
specific  capacity  of  about  2  gpm  per  foot  of  drawdown 
after  one-half  day  of  pumping.  Well  Sa-242,  which  is  3 
miles  northeast  of  Fisher,  also  yields  40  gpm  from  the 
Sparta.  This  well  is  90  feet  deep,  has  6-inch  casing  and  20 
feet  of  screen,  and  is  equipped  with  a  jet  pump.  Drawdown 
data  are  not  available. 

Water  in  the  Sparta  Sand  is  reported  by  well  owners 
to  range  from  soft  to  hard  and  to  contain  high  iron  concen- 
trations. Analyses  of  water  from  five  wells  in  the  Sparta 
(Sa-8,  -31,  -303,  -308,  -349)  are  given  in  table  11  and  illus- 
trated on  plate  6.  Water  from  the  Sparta  Sand  is  of  good 
quality  except  for  a  high  iron  content  which,  in  well  Sa-8,  is 
reduced  by  aeration.  Water  from  well  Sa-242  (sec.  17,  T. 
6  N.,  R.  10  W.)  is  treated  to  reduce  both  hardness  and  iron 
content.  At  distances  more  than  3  or  4  miles  south  of  the 
outcrop  area  the  Sparta  contains  salty  water  where  the  for- 
mation dips  farther  below  the  land  surface. 
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Cook  Mountain  Formation 

The  Cook  Mountain  Formation  is  not  considered  to  be 
an  aquifer.  The  formation  is  mostly  clay,  but  in  places 
contains  thin  beds  of  sand.  The  sands  are  discontinuous  and 
have  a  fine-grained  texture  and  gray  color.  Regional  dip 
places  the  base  of  the  Cook  Mountain  beds  2,700  feet  below 
the  land  surface  in  the  extreme  southern  part  of  Sabine 
Parish. 

All  wells  recorded  in  the  Cook  Mountain  Formation  in 
this  investigation  are  dug  wells  less  than  35  feet  deep. 

Cock  field  Formation 

The  sandy  character  and  the  thickness  of  the  Cockf  ield 
Formation  suggest  its  potential  importance  as  a  water- 
bearing formation  in  Sabine  Parish.  Sands  in  the  Cockfield 
are  lignitic  and  range  in  texture  from  very  fine  to  medium 
grained.  Drillers'  logs  and  electrical  logs  indicate  that  the 
sand  beds  range  in  thickness  from  5  to  55  feet  and  average 
25  feet.  Clay  beds  that  range  from  10  to  30  feet  in  thickness 
separate  the  sands.  Like  the  other  Tertiary  formations  the 
Cockfield  dips  southward,  and  its  base  descends  from  its 
outcrop  in  the  vicinity  of  Florien  to  1,700  feet  below  the 
surface  at  the  southern  boundary  of  the  parish. 

Little  is  known  about  the  permeability  of  Cockfield 
sands  in  Sabine  Parish,  but  descriptions  in  drillers'  logs 
indicate  no  major  differences  between  them  and  sands  of 
the  other  formations  in  the  Claiborne  Group.  General  condi- 
tions of  ground-water  occurrence  probably  are  similar  to 
those  for  the  Wilcox,  Carrizo,  and  Sparta  beds. 

Available  records  indicate  no  large-capacity  wells  in 
sands  of  the  Cockfield,  but  dug  and  drilled  wells  are  used 
for  domestic  and  farm  supplies.  The  drilled  wells  range  in 
depth  from  60  to  600  feet  and  contain  2-  or  4-inch  casing 
and  6  to  25  feet  of  screen.  They  are  equipped  with  jet  or 
submersible  centrifugal  pumps. 

Analyses  in  table  11  and  plate  6  show  the  chemical 
quality  of  water  from  three  wells  in  the  Cockfield  (Sa-213, 
-310,  -321).  A  wide  variation  in  the  quality  of  the  water  is 
apparent.  Well  Sa-310,  which  is  nearly  600  feet  deep,  yields 
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water  that  contains  little  other  than  sodium  bicarbonate  as 
dissolved  solids.  Water  from  each  of  the  other  two  wells, 
which  are  less  than  200  feet  deep,  is  hard  and  contains  high 
concentrations  of  iron. 

Fresh  water  is  found  at  greater  depth  in  the  Cockfield 
than  in  any  other  formation  in  Sabine  Parish,  according  to 
electrical  logs  of  oil-test  holes  in  T.  4  N.,  R.  11  W.  The  logs 
indicate  that  sands  more  than  1,300  feet  below  sea  level 
contain  fresh  water.  (See  pi.  3.)  The  extent  of  the  area  in 
which  fresh  water  occurs  at  such  great  depth  is  not  known ; 
however,  a  similar  deep  fresh-water  occurrence  in  the  Cock- 
field  has  been  observed  in  Natchitoches  Parish.  In  the  west- 
ern part  of  the  Cockfield  outcrop  area  fresh  water  is  at  least 
200  feet  below  sea  level  (400  feet  below  the  land  surface)  ; 
in  the  eastern  part  of  the  outcrop  the  base  of  fresh  water 
is  about  100  feet  higher. 

JACKSON  AND  VICKSBURG  GROUPS 

The  Jackson  and  Vicksburg  Groups  are  not  considered 
to  be  aquifers  in  Sabine  Parish,  although  a  sporadic  sand 
bed  in  the  base  of  the  Vicksburg  may  in  places  yield  enough 
water  for  small  domestic  or  farm  supplies.  The  Jackson 
contains  a  few  thin  beds  of  sand,  but  they  yield  bad-tasting 
water.  In  the  outcrop  areas  wells  have  proved  inadequate 
and  nearly  all  water  supplies  are  obtained  from  above- 
ground  cisterns.  A  hole  drilled  to  a  depth  of  400  feet  (Sa-43) 
in  sec.  31,  T.  5  N.,  R.  10  W.  failed  to  penetrate  a  water- 
yielding  sand  in  the  Jackson. 

MIOCENE  BEDS 

Catahoula  Formation 

The  Kisatchie  Wold,  which  marks  the  outcrop  of  the 
Catahoula  Formation  (of  Miocene  (?)  age),  is  a  sparsely 
inhabited  upland  where  little  development  of  ground-water 
supplies  has  been  undertaken.  Water-bearing  strata  consist 
of  clear  quartz  sand  which  ranges  widely  in  grain  size  but 
generally  is  coarser  than  sands  of  Eocene  age.  The  thickness 
of  the  sand  beds,  as  indicated  by  drillers'  logs  and  electrical 
logs,  ranges  from  10  to  100  feet  and  averages  50  feet.  Sands 
are  separated  by  10-to  100-foot  clay  beds.  All  sands  dip  to 
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the  south  but,  as  the  Vernon  Parish  line  is  only  2  to  3  miles 
south  of  the  Catahoula  outcrop,  the  upper  sands  do  not  dip 
lower  than  300  feet  below  the  surface  in  Sabine  Parish. 

Mechanical  analyses  of  sand  samples  indicate  that 
sands  in  the  Catahoula  are  coarser  and  less  uniform  in 
grain  size  than  sands  in  the  Claiborne  and  Wilcox  Groups. 
Pumping  tests  that  have  been  made  outside  of  Sabine  Parish 
indicate  that  the  permeability  of  sands  in  the  Catahoula  is 
higher  than  that  of  sands  in  the  Wilcox  and  equal  to  or 
higher  than  that  of  the  Claiborne  Group  sands.  The  Cata- 
houla Formation  is  recharged  in  the  outcrop  area  by  pre- 
cipitation that  moves  downgradient  and  laterally  to  storage 
in  the  ground-water  reservoir  and  to  points  of  discharge. 

Water  supplies  are  obtained  from  the  Catahoula  by 
means  of  dug  and  drilled  wells.  The  drilled  wells  range  in 
depth  from  100  to  300  feet.  Most  of  them  are  constructed 
with  4-inch  casing  and  as  much  as  20  feet  of  screen,  and  are 
equipped  with  jet  or  submersible  turbine  pumps. 

Chemical  analyses  of  water  from  two  wells  (Sa-228 
and  -287)  in  the  Catahoula  are  given  in  table  11  and  illus- 
trated in  plate  6.  The  water  is  soft  and  low  in  dissolved- 
solids  content  (less  than  500  ppm),  but  the  iron  content  is 
above  the  maximum  recommended  for  drinking  water. 
Water  from  the  Catahoula  commonly  is  high  in  iron  in  the 
adjoining  parishes  of  Natchitoches  and  Vernon.  Data  on 
the  depth  of  occurrence  of  fresh  ground  water  in  the  Cata- 
houla are  scarce,  but  electrical  logs  indicate  fresh  water  in 
the  formation  at  depths  600  to  700  feet  below  the  surface  in 
T.  3  N.,  R.  12  W.  and  T.  4  N.,  R.   11  W. 

PLEISTOCENE  AND  RECENT   DEPOSITS 

Deposits  of  Pleistocene  age  occur  as  terrace  remnants 
along  stream  valleys.  They  consist  chiefly  of  fine-  to  coarse- 
grained sand  intermixed  with  gravel.  Maximum  thicknesses 
approach  100  feet.  The  deposits  are  highly  dissected,  but 
locally  they  may  be  extensive  enough  to  yield  adequate 
quantities  of  water  for  domestic  and  stock  purposes.  Where 
present  they  function  as  a  conduit  for  water  from  the  Ter- 
tiary sands  in  the  uplands  to  the  alluvium  of  the  stream 
valleys. 
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Alluvium  underlying  the  flood  plain  of  the  Sabine 
River  may  represent  both  Pleistocene  and  Recent  deposi- 
tion, depending  upon  whether  or  not  the  river  removed  all 
Pleistocene  material  during  its  last  period  of  down-cutting. 
Test  holes  in  the  Sabine  River  valley  yielded  data  from 
which  the  cross  section  in  figure  35  was  constructed.  Logs 
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Figure  35.  Cross  section  (T.  6  N.,  R.  13  W.)  of  Quaternary 
deposits  and  high  and  low  water  levels  in  the  Sabine  River  valley. 

of  the  test  holes,  given  in  table  13,  show  that  the  water- 
bearing sand  ranges  from  fine  to  coarse.  The  changes  in 
texture  are  generally  gradational,  the  coarser  material  being 
at  the  bottom.  Analyses  of  formation  samples  from  test 
holes  Sa-228  and  -271  indicate  that  the  alluvial  deposits  are 
composed  of  medium-to  coarse-grained  sand.  The  sand  is 
gray  or  brown ;  gray  is  more  common  in  the  coarse  material. 
Boring  records  indicate  that  sand  thicknesses  in  the  valley 
range  from  10  to  40  feet.  Alluvium  deposited  in  Recent 
time  in  the  small  stream  valleys  tributary  to  the  Sabine 
River  valley  is  thin  and  contains  a  high  proportion  of  clay 
and  silt. 

The  alluvium  is  recharged  by  the  downward  seepage 
of  rainfall  in  the  valley  and  by  lateral  and  upward  move- 
ment of  water  from  the  Tertiary  formations  that  form  the 
walls  and  floor  of  the  entrenched  valley.  As  in  the  Red 
River  Valley  to  the  east,  the  Sabine  River  valley  functions 
as  a  drain  for  the  Tertiary  sands  that  are  recharged  by 
rainfall  in  the  highland  areas.  Water  in  the  alluvium  is 
under  water-table  conditions  except  in  some  areas  where  a 
clay  mantle  acts  as  a  confining  bed  and  induces  locally 
artesian  conditions. 

Movement  of  water  in  the  alluvial  sand  is  mainly  to- 
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ward  the  Sabine  River  where  it  is  discharged.  The  hydraulic 
gradient,  at  times  of  high  and  low  stream  stage,  is  indicated 
on  the  valley  cross  section  in  figure  35.  Some  movement 
probably  occurs  down  the  valley  within  the  sand.  Hydro- 
graphs  in  figure  36  show  seasonal  fluctuations  in  ground- 
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Figure  36.  Hydrographs  of  wells  in  the  Quaternary  alluvium  and 
Sabine  River  high  stages,  1955-56. 

water  and  stream  levels.  At  times  of  high  stream  stage, 
such  as  periods  in  February,  April,  and  May  1956,  the 
normal  hydraulic  gradient  is  reversed  adjacent  to  the 
streams,  a  ground-water  trough  is  formed,  and  surface 
water  enters  the  aquifer.  Unless  the  streams  remain  at  high 
stage  for  prolonged  intervals  the  reversal  of  the  gradient 
does  not  reach  far  from  the  streams,  probably  no  more  than 
a  few  hundred  yards. 

Only  low-yielding  domestic  and  stock  wells  have  been 
developed  in  the  alluvial  aquifer.  Dug  and  driven  wells  are 
rarely  more  than  20  feet  deep.  Drilled  wells  generally  pen- 
etrate the  sand,  and  in  places  are  50  to  60  feet  deep.  Most 
of  them  contain  4-inch  casing  and  10  to  15  feet  of  screen 
or  slotted  casing,  and  are  equipped  with  bailer  buckets  or 
shallow-well  electric  pumps. 

The  chemical  quality  of  the  water  is  reported  to  be 
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good;  it  is  soft  and  has  an  unobjectionable  iron  content. 
The  water  would  be  expected  to  vary  in  chemical  composi- 
tion and  temperature  in  places  closely  adjacent  to  the 
streams  during  and  immediately  after  periods  of  such  high 
stream  stage  that  water  flows  into  the  aquifer.  The  same 
effect  might  be  produced  by  heavy  withdrawals  from  the 
alluvium  at  points  where  the  lowering  of  ground-water 
levels  is  sufficient  to  induce  flow  from  nearby  streams. 

DEVELOPMENT  OF  GROUND-WATER  RESOURCES 

The  ground-water  resources  of  Sabine  Parish  are  rela- 
tively undeveloped.  Water-bearing  formations  known  to  be 
intensively  developed  aquifers  elsewhere  in  northern  Lou- 
isiana are  covered  in  southern  Sabine  Parish  by  sparsely 
populated  timberland.  Most  of  the  population  and  industry 
are  in  the  northern  two-thirds  of  the  parish  where  ground- 
water supplies  are  obtained  from  sands  of  the  Wilcox 
Group.  The  Wilcox  sands  vary  greatly  in  thickness  and 
texture  and  are  not  everywhere  capable  of  yielding  large 
or  even  moderate  quantities  of  water  to  wells.  However, 
domestic  and  farm  supplies  are  obtained  without  difficulty, 
and  municipal  supplies  have  been  developed  at  scattered 
points.  With  careful  exploration  programs  supplies  ade- 
quate for  small  industrial  and  municipal  uses  may  be  found 
available  in  areas  where  heretofore  the  Wilcox  has  under- 
gone development  only  for  domestic  and  farm  supplies. 

The  Sparta,  Cockfield,  and  Catahoula  Formations  con- 
stitute the  virtually  untapped  aquifers  in  southern  Sabine 
Parish.  The  ruggedness  of  the  topography  has  discouraged 
transportation,  agriculture,  and  industry;  hence  the  need 
for  water  supplies  has  not  been  pressing.  If  this  area  is 
considered  for  development  ground-water  resources  of  the 
formations  mentioned  probably  will  receive  much  attention. 

Evidence  obtained  in  this  investigation  indicates  that 
the  alluvial  sands  in  the  valleys  of  the  Sabine  River  and 
other  streams  are  of  little  potential  importance  as  sources 
of  ground-water  supplies.  The  thinness,  irregularity,  and 
fine  texture  of  these  sands  restrict  their  development  to 
low-yield  farm  and  home-supply  wells. 
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TABLE   2.    MISCELLANEOUS    LOW-FLOW    MEASUREMENTS 


Discharge  for  same  day 

Drainage 
Area 

Discharge 
in 

Index 

Stream 

Location 

Date 

Bayou 

Bayou 

No. 

(sq.  mi.) 

cubic  feet 

per 

second 

LaNana 

near 
Zwolle,  La. 

San  Patricio 

near 
Noble,  La. 

4 

Bayou  Scie 

at  Zwolle,  La. 

45.9 

Sept.  29,  1954 

no  flow 

no  flow 

Sept.  28,  1956 

no  flow 

no  flow 

no  flow 

Aug.  5,  1957 

no  flow 

1.0 

0.7 

Apr.  7,  1958 

9.17 

22 

42 

June  5,  1958 

3.04 

12 

4.5 

July  24,  1958 

3.40 

6.2 

7.0 

Aug.  21,  1958 

.01 

1.2 

.6 

Nov.  4,  1958 

.40 

7.2 

3.7 

6 

Lewis  Creek 

near  Many, 

12.5 

Sept.  29,  1954 

no  flow 

no  flow 

La. 

Sept.  28,  1956 

no  flow 

no  flow 

no  flow 

Aug.  5,  1957 

no  flow 

1.0 

0.7 

Apr.  7,  1958 

1.78 

22 

42 

July  24,  1958 

.66 

6.2 

7.0 

Aug.  21,  1958 

.01 

1.2 

.6 

Nov.  4,  1958 

.12 

7.2 

3.7 

7 

Bayou 

near  Negreet, 

52.1 

Oct.  7,  1955 

no  flow 

1.2 

3.1 

Negreet 

La. 

Oct.  25,  1955 

1.13 

.4 

1.6 

Aug.  13,  1956 

.057 

.4 

no  flow 

Sept.  28,  1956 

.002 

no  flow 

no  flow 

Oct.  20,  1956 

.103 

no  flow 

no  flow 

June  6,  1958 

5.92 

6.2 

3.7 

Nov.  7.  1958 

6.63 

7.8 

3.7 

11 

Little  Bayou 

near  Mitchell, 

33.4 

Sept.  28,  1956 

no  flow 

no  flow 

no  flow 

San  Miguel 

La. 

Aug.  5,  1957 

no  flow 

1.0 

0.7 

Apr.  7,  1958 

5.52 

22 

42 

June  5,  1958 

.98 

12 

4.5 

Nov.  4,  1958 

.077 

7.2 

3.7 

14 

Bayou 

at  Bellwood, 

51.1 

Sept.  29,  1954 

0.043 

no  flow 

Santabarb 

La. 

Sept.  27,  1956 

no  flow 

no  flow 

no  flow 

Oct.  20,  1956 

.037 

no  flow 

no  flow 

Aug.  12,  1957 

.94 

1.0 

.5 

Apr.  7,  1958 

17.9 

22 

42 

June  11,  1958 

2.86 

5.0 

10 

July  2,  1958 

4.11 

14 

13 

Dec.  5,  1958 

4.91 

7.2 

25 

15 

Middle  Creek 

near  Bellwood, 

40.0 

Sept.  28,  1956 

no  flow 

no  flow 

no  flow 

La. 

Aug.  12,  1957 

2.18 

1.0 

.5 

Apr.  7,  1958 

14.3 

22 

42 

June  11,  1958 

2.87 

5.0 

10 

July  2,  1958 

6.35 

14 

13 

Dec.  5,  1958 

4.88 

7.2 

25 

16 

Bayou  San 
Patricio 

near  Benson, 

81.1 

Sept.  29,  1954 

no  flow 

no  flow 

La. 

Aug.  14,  1955 

4.16 

6.8 

Sept.  22,  1955 

.2 

2.7 

(est.) 

Apr.  4,  1956 

6.29 

11 

17 

Aug.  15  1956 

no  flow 

.1 

no  flow 

Dec.  3,  1956 

no  flow 

.4 

.1 

Aug.  5,  1957 

.105 

(est.) 

1.0 

.7 

June  5,  1958 

2.89 

12 

4.5 

Nov.  4,  1958 

1.90 

7.2 

3.7 

17 

Clement 

near  Hunter, 

44.6 

Sept.  26,  1956 

no  flow 

no  flow 

no  flow 

Creek 

La. 

Dec.  3,  1956 

.040 

.4 

.1 

Aug.  5,  1957 

.98 

1.0 

.7 

Feb.  5,  1958 

12.8 

46 

29 

Apr.  8,  1958 

8.56 

19 

34 

Nov.  5,  1958 

1.95 

7.5 

3.7 
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TABLE  2.  MISCELLANEOUS  LOW-FLOW   MEASU  REMENTS— Cont. 


Discharge  for  same  day 

Drainage 

Discharge 

Index 

Stream 

Location 

Area 

Date 

in 

Bayou 

Bayou 

No. 

(sq.  mi.) 

cubic  feet 

per 

second 

LaNana 

near 

Zwolle,  La. 

San  Patricio 

near 
Noble,  La. 

18 

Cow  Bayou 

near  Hunter, 

29.2 

Sept.  26,  1956 

no  flow 

no  flow 

no  flow 

La. 

Dec.  3,  1956 

no  flow 

.4 

.1 

Aug.  5,  1957 

no  flow 

1.0 

.7 

Feb.  5,  1958 

6.61 

46 

29 

Apr.  8,  1958 

4.87 

19 

34 

June  5,  1958 

.916 

12 

4.5 

Nov.  5  1958 

.326 

7.5 

3.7 

19 

Bayou  Toro 

south  of 

187 

Oct.  25,  1955 

9.20 

.4 

1.6 

Toro,  La. 

Oct.  20,  1956 

.657 

no  flow 

no  flow 

Aug.  13,  1957 

9.94 

1.2 

.4 

June  12,  1958 

19.2 

4.1 

6.7 

Aug.  21,  1958 

8.44 

1.2 

.6 
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TABLE  3.  MAXIMUM    STAGES   AND    DISCHARGES   FOR    EACH 

WATER   YEAR   FOR    PERIOD   OF    RECORD    FOR   SABINE 

RIVER    AT    LOGANSPORT,    LA. 


Water  Year 


Date 


Gage 

height1 

(feet) 


Water- 
surface 

elevation 
(feet  above 

mean  sea 
level)  i 


Discharge 
(cfs) 


1884. 
1904. 
1905. 
1906. 
1907. 
1908. 
1909. 
1910. 
1911. 
1912. 
1913. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 
1920. 
1921. 
1922. 
1923. 
1924. 
1925. 


1927. 
1928. 
1929. 
1930. 
1931. 
1932. 
1933. 
1934. 
1935. 
1936. 
1937. 
1938. 
1939. 
1940. 
1941. 
1942. 
1943. 
1944. 
1945. 
1946. 
1947. 
1948. 
1949. 
1950. 
1951. 
1952. 
1953. 
1954. 
1955. 
1956. 
1957. 
1958. 


May,     1884 

Apr.  13,  1904 

May  26,  1905 

Jan  5,  1906 

May  31,  1907 

May  18,  1908 

Feb.  19,20,1909.. 
Mar.  24,  25,  1910. 

Apr.  29,  1911 

Apr.  9,  1912 

Mar.  18,  1913 

May  10,  1914 

May  5,  1915 

Feb.  3,  1916 

Mar.  11,  12,  1917. 

May  11,  1918 

Jan.  6,  1919 

Jan.  27,  1920 

Apr.  29,  1921.... 

Apr.  2,  1922 

Apr.  8,  1923...... 

Dec.  26,  1923.... 

May  25,  1925 

Apr.  5,  1926 .... 
Apr.  19,  1927.... 
Apr.  29,  1928.... 

June  1,  1929 

May  29,  1930.... 

May  4,  1931 

Feb.  23, 1932 .... 
July  25, 1933.... 

Mar.  8,  1934 

May  8,  1935 

Dec.  14,  1935.... 
Jan.  29,  1937.... 

Feb.  7,  1938 

Mar.  4,  1939 

Feb.  11, 1940.... 
Nov.  27,  1940.... 
Apr.  24,  1942.... 
June  21,  1943.... 

May  6,  1944 

Apr.  8,  1945 

June  13,  1946.... 
Nov.  22,  1946.... 
Feb.  15,  16,  1948. 
Mar.  16,  1949... 
Feb.  25, 1950.... 
Feb.  22,  1951 
Feb.  17,  1952.... 
May  19,  1953.... 
May  18,  1954.... 
Apr.  18,  1955.... 

May  8,  1956 

May  7  1957 

May  10,  11  1958. 


39.4 
18.6 
33.8 
29.6 
24.5 
32.9 
19.0 
20.8 
20.0 
27.7 
25.5 
34.4 
36.9 
26.4 
16.8 
22.5 
24.4 
33.3 
35.7 
33.6 
25.9 
27.2 
12.24 
29.6 
29.1 
22.4 
3 

34  !i 

24.6 

35.6 

34.6 

28.4 

34.4 

21.7 

24.6 

31.6 

25.98 

23.28 

35.91 

31.98 

33.40 

35.05 

44.07 

35.15 

32.17 

25.16 

21.08 

32.70 

18.75 

24.00 

35.98 

23.47 

24.60 

25.70 

39.41 

37.82 


187.1 

166.3 

181.5 

177.3 

172.2 

180.6 

166.7 

168.5 

167.7 

175.4 

173.2 

182.1 

184.6 

174.1 

164.5 

170.2 

172.1 

181.0 

183.4 

181.3 

173.6 

174.9 

159.96 

177.3 

176.8 

170.1 


181.8 

172.3 

183.3 

182.3 

176.1 

182.1 

169.4 

172.3 

179.08 

173.70 

171.00 

183.63 

179.70 

181.12 

182.77 

191.79 

182.87 

179.89 

172.88 

168.80 

180.42 

166.47 

171.72 

183.70 

171.19 

172.32 

173.42 

187.13 

185.54 


60,000 

6,090 

33,600 

20,000 

10,800 

30,100 

6,330 

7,540 

6,980 
16,200 
11,900 
36,000 
47,000 
13,800 

5,100 

8,890 
10,700 
31,600 
41,600 
32,800 
12,200 
14, 000 2 

3,100 
23,000 
20,900 

9,860 
25,000 
34,800 
10,800 
41,100 
29, 400 4 
17,400 
36,000 

8,400 
11,800 
25,700 
13,600 

8,0605 
38,800 
27,000 
31,400 
34,300 
92,000 
37,000 
25,400 
13,200 

9,380 
28,900 

7,620 
13,000 
40,900 
11,500 
12,600 
13,800 
61,300 
51,300 


*Gage  heights  and  water-surface  elevations  are  for  site  of  present  supplementary  gage  at  bridge  on  U.  S. 
Highway  84. 

20ccurred  June  3,  4,  1934,  gage  height  26.90  feet. 

3No  gage  height  record;  discharge  computed  on  basis  of  record  for  stations  near  Longview  and  near 
Bon  Wier. 

4Occurred  July  27,  1933,  gage  height,  32.7  feet. 

SQccurred  Feb.  7,  1940,  gage  height,  20.57. 
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TABLE  4.    MAXIMUM    STAGES   AND    DISCHARGES    FOR    EACH 
WATER   YEAR   FOR    PERIOD   OF    RECORD    FOR   SABINE 
RIVER    AT    MILAM,    TEXAS 


Water  Year 

Date 

Gage 
height 
(feet) 

Water- 
surface 

elevation 
(feet  above 

mean  sea 
level) 

Discharge 
(cfs) 

1939 

Feb.  20,  1939 

Feb.  12,  1940 

31.68 
34.55 
44.70 
38.42 
33.91 
45.33 
48.87 
42.56 
36.78 
31.84 
30.37 
43.42 
29.14 
30.12 
47.01 
26.66 
26.80 
26.12 
45.05 
43.27 

129.64 
132.51 
142.66 
136.38 
131.87 
143.29 
146.83 
140.52 
134.74 
129.80 
128.33 
141.38 
127.10 
128.08 
144.97 
124.62 
124.76 
124.08 
143.01 
141.23 

17,700 

1940     

20,300 

1941 

Nov.  29,  1940 

54,200 

1942 

Nov.  5,  1941 

25,100 

1943       

July  1,  1943 

21,700 

1944 

May  7,  1944 

52,700 

1945 

Apr.  12,  1945 

83,400 

1946         

Feb.  12,  1946 

36,400 

1947 

Jan.  20,  1947 

22,300 

1948 

Feb.  15,  16,  1948 

18,800 

1949 

Mar.  29,  1949 

17,400 

1950   

June  5,  1950 

Mar.  30,  1951 

42,400 

1951 

16,100 

1952 

Apr.  25,  1952 

17,000 

1953 

May  20,  1953 

69,100 

1954 

May  17,  1954 

13,800 

1955 

Apr.  18,  1955 

13,900 

1956 

Apr.  10,  1956 

13,200 

1957 

May  11,  12,  1957 

59,400 

1958 

May  16,  1958 

41,600 
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TABLE   12.  SELECTED   LOGS  OF  WATER  WELLS 
IN    SABINE    PARISH 

Sa-2.   Sec.  27,  T,  7    N.,    R.   11    W.  Altitude  285  feet. 


Material 

Thick- 
ness 
feet 

Depth 
feet 

Material 

Thick- 
ness 
feet 

Depth 
feet 

Wilcox  Group 

100 
194 

100 
294 

Wilcox  Group — Contd. 

Gumbo,  rock,  and  shale 

Sand 

106 
50 

400 

450 

Sa-9.  Sec.  19,  T.  10  N.,  R.  11  W.  Altitude,  310  feet. 


Wilcox  Group 

Soil 

Clay,  sandy,  yellow 

Sand 

Gumbo,  soft 

Sand 

Rock 

Shale 

Gumbo,  blue 

Rock 

Shale 

Rock 

Shale,  soft 

Rock 

Shale,  with  layers  of  rock . 

Shale,  hard 

Rock 

Shale 

Sand,  gray 

Sand,  with  shale  stringers . 


1 

1 

14 

15 

9 

24 

6 

30 

15 

45 

1 

46 

9 

55 

26 

81 

1 

82 

1 

83 

1 

84 

30 

114 

2 

116 

4 

120 

5 

125 

2 

127 

12 

139 

16 

155 

20 

175 

Wilcox  Group — Contd. 

Sand 

Shale 

Rock 

Gumbo 

Shale,  sandy 

Rock 

Shale,  sandy 

Rock 

Gumbo 

Sand,  fine 

Rock 

Shale,  hard 

Shale,  sandy 

Sand,  fine 

Shale,  soft 

Shale,  hard 

Shale,  hard,  and  lignite 

Gumbo 

Shale,  hard 


40 

215 

3 

218 

1 

219 

11 

230 

40 

270 

1 

271 

55 

326 

1 

327 

13 

340 

15 

355 

1 

356 

28 

384 

24 

408 

12 

420 

35 

455 

5 

460 

7 

467 

18 

485 

15 

500 

Sa-121.   Sec.  32,  T.  6   N.,   R.  9   W.  Altitude,  420  feet. 


Catahoula  Formation 
Sand,  medium 


85 


Catahoula  Formation — Contd. 
Sand,  coarse 


100 


Sa-160.   Sec.  2,  T.  9    N.,   R.   13  W.  Altitude,  290  feet. 


Wilcox  Group 
Shale         

80 
13 
71 
16 
12 
12 
16 
20 

80 
93 
164 
180 
192 
204 
220 
240 

Wilcox  Group — Contd. 

15 
10 
16 
9 

8 

30 

255 

265 

Shale 

281 

Sand 

Sand 

290 

Shale 

298 

Sand,  coarse  (?), 

Sand 

328 

Shale 

Sa-169.   Sec.  5,  T*  9    N.,   R.   12  W.  Altitude,  330  feet. 


Wilcox  Group 

21 

7 

112 

40 

21 
28 
140 
180 

Wilcox  Group — Contd. 

Shale 

10 
40 

190 

Sand 

Sand,  fine,  grading  to 

Shale     

230 

117 


TABLE  12.  SELECTED   LOGS  OF  WATER  WELLS 
IN   SABINE  PARISH— Continued 

Sa-180.  Se,.  31,  T.  8   N.,   R.  12  W.  Altitude,  210  feet. 


Material 

Thick- 
ness 
feet 

Depth 
feet 

Material 

Thick- 
ness 
feet 

Depth 
feet 

Wilcox  Group 

13 
12 
47 

1 
72 
10 

5 

13 
25 
72 
73 
145 
155 
160 

Wilcox  Group— Contd. 

Sand 

Shale,  hard i 

Shale .  .  . 

7 
16 
12 
35 

5 
12 

167 

Sand 

183 

195 

Rock 

Sand 

230 

Sand        

Shale 

235 

Shale 

247 

Shale 

Sa-181.  Sec.  31,  T.  8   N.,   R.  12  W.  Altitude,  210  feet. 


Wilcox  Group 

Surface  clay 

Sand,  fine,  white . 

Shale,  gray 

Sand,  gray,  water . 


12 

12 

18 

30 

41 

71 

84 

155 

Wilcox  Group— Contd. 

Shale,  brown 

Sand,  fine,  dark 

Shale,  brown 

Rock,  hard 


11 
14 

0.5 


231 
242 
256 
256.5 


Sa-206.  Sec.  32,  T.  8   N.,   R.  11    W.  Altitude,  300  feet. 


Wilcox  Group 
Shale  and  clay . 
Sand 


Wilcox  Group — Contd. 

Shale 

Sand,  coarse  (?).... 


Sa-212.  Sec.  33,  T.  8   N.,   R.  12  W.  Altitude,  260  feet. 


Wilcox  Group 

26 
9 

26 
35 

Wilcox  Group — Contd. 
Shale 

144 
12 

179 

Sand      

191 

Sa-215.  Sec.  6,  T.  7   N.,   R.  12  W.  Altitude,  182  feet 


Wilcox  Group 

Surface  shale 

Shale,  sandy,  with  lignite 


Wilcox  Group— Contd. 
Sand,  fine,  gray 


20 


Sa-225.  Sec.  26,  T.  6   N.,   R.   12  W.  Altitude  210  feet. 


Wilcox  Group 

16 

7 

16 
23 

Wilcox  Group — Contd. 
Shale 

103 

9     1 
1 

126 

Sand 

Sand 

135 

Sa-242.  Sec.  17,  T.  6   N.,   R.  10  W.  Altitude,  290  feet. 


Sparta  Sand 
Soil    

10 

17 
8 

10 
27 
35 

Sparta  Sand — Contd. 
Shale 

25 
30 

60 

90 

Shale 
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TABLE   12.  SELECTED    LOGS  OF  WATER   WELLS 
IN   SABINE   PARISH— Continued 

Sa-243.  Sec.  28,  T.  7   N.,   R.   11    W*  Altitude,  220  feet. 


Material 

Thick- 
ness 
feet 

Depth 
feet 

Material 

Thick- 
ness 
feet 

Depth 
feet 

Wilcox  Group 

15 

10 

5 

100 

15 
25 
30 
130 

Wilcox  Group— Contd. 

35 
25 

165 

Lignite,  broken 

Sand,  fine,  grading  to 

190 

Shale 

Sa-248.  Sec.  29,  T.  10   N.,  R.  11   W.  Altitude,  295  feet. 


Wilcox  Group 

Surface 

Clay 

3 

12 

7 

28 

21 

22 

12 

15 

11 

10 

1 

3 

19 

18 

4 

10 

1 

17 

11 

28 

1 

3 
15 

22 
50 
71 
93 
105 
120 
131 
141 
142 
145 
164 
182 
186 
196 
197 
214 
225 
253 
254 

Wilcox  Group — Contd. 

Shale 

Sand,  lignite,  and  shale 

Shale 

4 
10 

5 
12 
31 

2 
12 
18 

8 
11 

5 
43 
69 

2 
21 

3 

8 

3 
41 
13 
25 

258 
268 
273 

Shale 

Sand 

285 

Sand 

Shale 

316 

Shale     

318 

330 

Shale 

348 

Sand 

356 

Shale 

Shale 

367 

Rock 

Rock 

372 

Shale 

415 

Sand 

Sand 

484 

486 

507 

510 

Rock 

518 

Rock 

521 

Sand      

562 

Shale 

575 

Rock   

600 

Sa-250.  Sec.  12,  T.  9   N,,   R.  13  W.  Altitude,  275  feet. 


Wilcox  Group 
Shale 

60 
20 
13 
71 

60 
80 
93 
164 

Wilcox  Group — Contd. 

16 
10 
20 
15 

180 

Sand 

190 

210 

Shale 

Sand,  white,  medium 

225 

Sa-251.  Sec.  23,  T.  6   N.,   R.  10  W.  Altitude,  340  feet. 


Cockfield  Formation 

Clay 

Shale 


95 


Cockfield  Formation — Contd. 
Sand,  fine,  gray 


110 


119 


TABLE   12.  SELECTED   LOGS  OF  WATER  WELLS 
IN   SABINE  PARISH— Continued 

Sa-292.   Sec.  4,  T.  7   N,,    R.   10  W.   Altitude,  362  feet. 


Material 

Thick- 
ness 
feet 

Depth 
feet 

Material 

Thick- 
ness 
feet 

Depth 
feet 

Wilcox  Group 
Sand  and  clay  interbedded. . . 

15 

33 

2 

7 

3 

15 

1 

9 
5 
5 

25 
5 

10 

15 

57 

1 

15 

1 
2 

15 
48 
50 
57 
60 
75 
76 

85 
90 
95 
120 
125 
135 

150 
207 
208 
223 
224 
226 

Wilcox  Group — Contd. 
Sand,  very  fine,  dark 

22 
7 

20 

12 
8 
9 

16 

10 

5 
60 

5 

10 

20 

7 

3 

10 

23 

248 
255 

Sand,  medium,  dark 

Clay,  blue,  and  rock 

Sand,  very  fine,  black 

Rock  and  clay,  dark  gray 

Clay,  black,  greasy 

Lignite,  wood,  and  clay 

Sand,  fine,  gray,  with  lignite . 

275 
287 
295 
304 

320 

Sand,  very  fine,  dark  gray, 

lignitic 

Clay,  silty,  gray,  soft 

Silt,  black 

Clay,  gray,  with  sand  streaks 
(scattered  shells  320-325) 
Sand,  very  fine,  with  clay 

330 
335 

Sand,  very  fine  to  fine,  gray.. 
Sand,  very  fine,  with  some 
clay 

395 

Shells  and  thin  rock  bed 

400 

410 

(rock  at  150) 

Silt,  light  gray 

Sand,  very  fine,  light  gray . . . 

430 

437 

Rock 

440 

Silt,  gray,  and  very  fine  sand . 
Clay,  gray  (with  sand 

streaks  450-455) 

450 

Rock 

473 

Sa-294.  Sec.  21,  T.  7   N.,   R.  11   W.  Altitude,  220  feet. 


Wilcox  Group 

Sand  and  clay 

Lignite 

Clay  with  sand  streaks 
Lignite,  sand,  and  clay 

Sand 

Rock 

Shale,  sandy 


30 

30 

5 

35 

100 

135 

71 

206 

10 

216 

1 

217 

2 

219 

Wilcox  Group — Contd. 

Rock 

Shale,  sandy 

Rock 

Shale 

Sand 

Sand  and  shale , 


1 

220 

10 

230 

1.5 

231.5 

94.5 

326 

72 

398 

3 

401 

120 


TABLE    13.    LOGS    OF    TEST    BORINGS 
Sa-252.  Sec.  30,  T.  6   N,   R.  13  W.  Altitude.  140  feet. 


Material 

Thick- 
ness 
feet 

Depth 
feet 

Material 

Thick- 
ness 
feet 

Depth 
feet 

Quaternary  Alluvium 

4 
9 
5 
8 
1 

4 
13 
18 
26 
27 

Quaternary  alluvium — Contd. 
Sand,  medium,  gray 

5 

4 

2 
10 

32 

Clay 

36 

Wilcox  Group 

Sand 

38 

48 

Sa-253.  Sec.  30,  T.  6   N.,   R.  13  W,  Altitude,  133  feet. 


Quaternary  alluvium 

Clay 

Clay,  sandy 

Sand 

Clay,  plastic 

Sand,  silty;  brown. . . . 
Sand,  medium,  brown. 


3.5 

3.5 

5 

8.5 

1.5 

10 

3 

13 

4 

17 

12 

29 

Quaternary  alluvium— Contd. 

Sand,  coarse,  gray , 

Wilcox  Group 

Clay,  hard,  gray 

Sand,  medium,  gray 

Clay,  hard,  gray , 


Sa-254.  Sec.  29,  T.  6   NL,   R.  12  W.  Altitude,  142  feet. 


Quaternary  alluvium 
Soil  and  clay,  brown  to  gray . 

Clay,  red 

Sand,  gray,  dry 


3.5 
2.5 
32 


3.5 

6 
38 


Wilcox  Group 
Clay,  hard,  dark  gray. 


42 


Sa-255.  Se,.  29,  T.  6   N.,   R.  13  W.  Altitude,  145  feet. 


Quaternary  alluvium 
Soil,  sandy,  fine,  yellow . 

Sand,  fine,  yellow 

Clay,  light  gray 

Silt,  sandy,  yellow 

Silt,  clayey  and  sandy . . 


3.5 

1.5 
1 
1 
1 


3.5 

5 

6 

7 


Quaternary  alluvium — Contd. 

Clay,  light  gray 

Sand,  fine,  gray 

Wilcox  Group 

Clay 


Sa-256.  Sec.  28,  T.  6   N.,   R.  13  W,  Altitude,  146  feet. 


Quaternary  alluvium 

Loam,  yellow 

Clay,  light  gray 

Clay,  plastic,  yellow 
Sand,  silty,  gray-blue 


Quaternary  alluvium — Contd. 

Sand,  fine,  gray 

Wilcox  Group 

Clay,  black 


Sa-257.  Sec.  28,  T.  6  N.,   R.  13  W.  Altitude,  180  feet. 


Wilcox  Group 

Soil;  clayey  silt,  buff 

Clay,  silty,  becoming  more 
clayey 


Wilcox  Group — Contd. 

Clay,  brown 

Silt,  sandy 

Shale,  dark  gray 


Sa-258.  Sec.  20,  T.  10  N„,  R.  11   W.  Altitude,  343  feet. 


Wilcox  Group 
Soil;  clay,  reddish-orange  to 

7 
2 
4 

7 
9 
13 

Wilcox  Group — Contd. 

9 
65 

22 

Shale,  gray,  plastic  with  very 
fluid  silty  fine  sand 

87 

121 


Material 

Thick- 
ness 
feet 

Depth 
feet 

Material 

Thick- 
ness 
feet 

Depth 
feet 

Wilcox  Group 

Soil;  silt,  gray,  moist 

Sand,  very  fine,  yellow 

4 
4 
4 
5 

4 
8 
12 
17 

Wilcox  Group — Contd. 

Sand,  silty  tan 

Clay,  dark  gray,  with  sand 

8 

10 
52 

25 
35 

Sand 

87 

Quaternary  alluvium 

3.5 
11.5 
1 

3.5 
15 
16 

Quaternary  alluvium — Contd. 

Sand  stringers 

Wilcox  Group 

1 

28 
5 

17 

45 

Clay,  gray,  very  hard  (shale). 

50 

TABLE  13. 
Sa-  259.  Sec 

vlaterial 

up 

gray,  moist 

•y  fine,  yellow. . . . 
s,  yellow 

y 

Sa-260.  Sec 

alluvium 

ey  subsoil 

iwn 

y 

Sa-261.   Sec 

Wilcox  Group 

Clay,  red 

Clay,  yellow 

Clay,  gray 

Clay,  gray,  hard 

Sa-262.   Sec, 

Wilcox  Group 

Soil;  clay,  red 

Clay,  tan,  yellow  and  gray, 
plastic  

Sa-263.  Sec. 

Wilcox  Group 

Soil;  clay,  red 

Clay,  tan 

Clay,  tan 

Sa-264.  Sec, 

Wilcox  Group 

Soil;  clay,  red 

Sand,  fine,  yellow 

Sa-265.  Sec, 


LOGS  OF  TEST  BORINGS— Continued 
20,  T.  10  N.,  R.  11  W.  Altitude,  225  feet. 


21,  T.  9   N.,   R.  11   W,  Altitude,  260  feet. 


5,  T.  8   N.,    R.   11    W.   Altitude,  320  feet. 


4 

4 

2 

6. 

14 

20 

3 

23 

Wilcox  Group — Contd. 
Clay,  gray,  plastic. . .  . 
Clay,  gray,  very  hard. 

Sand,  fine,  silty 

Clay 


21,  T.  8   ISL,   R.   11    W.  Altitude,  360  feet. 


Wilcox  Group — Contd. 

Clay,  gray 

Clay, sandy 

Clay,  hard 


33,  T.  8  N.,  R.  11   W.,  Altitude,  330  feet. 


20 


Wilcox  Group — Contd. 
Clay,  dark  gray,  hard. 
Clay,  gray,  plastic 


16,  T.  7   N.,   R.   11    W*  Altitude,  260  feet. 


Wilcox  Group— Contd. 
Clay,  dark  gray .... 


39 


20 

43 

1 

44 

32 

76 

2 

78 

35,  T.  7  N.,   R.  11    W.  Altitude,  286  feet. 


Wilcox  Group 
Clay,  red 

2 
13 

2 
15 

Wilcox  Group — Contd. 

20 
13 

35 

58 

122 


TABLE  13.  LOGS  OF  TEST  BORINGS— Continued 
Sa-266.  Sec.  11,  T-  6   N.,   R.  11   W.  Altitude,  382  feet. 


Material 

Thick- 
ness 
feet 

Depth 
feet 

Material 

Thick- 
ness 
feet 

Depth 
feet 

Carrizo  (?)  Sand 

4 
2 
11 

8 

4 
6 

17 
25 

Carrizo  (?)  Sand— Contd. 
Clay,  light  gray,  tough 

8 
12 
29 

33 

45 

74 

Sa-267.  Sec.  23,  T.  6   N.,   R.  11   W.  Altitude,  320  feet. 


Cook  Mountain  Formation 

Soil;  clay,  red 

Clay,  brown 


Cook  Mountain  Formation- 
Contd. 

Clay,  dark  gray 

Glauconite,  very  hard 


Sa-268.  Sec.  12,  T.  5   N.,   R.  11   W,  Altitude,  230  feet. 


Cockfield  Formation 

Surface  soil 

Sand,  fine,  silty .  .  . 
Clay,  tan 


Cockfield  Formation — Contd. 

Sand,  fine,  light  gray 

Silt  and  clay 


Sa-269.  Sec.  24,  T.  5  N.,   R.  11    W.  Altitude,  240  feet. 


Jackson  Group 

2 

2 

32 

2 

4 

36 

Jackson  Group — Contd. 
Clay,  tan,  with  iron 

concretions 

14 

24 

50 

74 

Sa-270.  Sec.  31,  T,  5   N.,   R.  10  W.  Altitude,  220  feet. 


Vicksburg  Group 

Surface;  clay,  red 

Clay,  tan,  with  iron  streaks . . 


Vicksburg  Group— Contd. 
Clay,  dark  greenish-gray .  . 


74 


Sa-271.   Sec.  8,  T.  4   N.,   R.   10   W.  Altitude,  260  feet. 


Catahoula  Formation 

Sand,  gray 

Sand,  light  blue,  hard-packed 


23 


Catahoula  Formation — Contd. 
Clay,  green,  hard 


25 


Sa-272.  Sec.  13,  T.  5   N.,   R,  11   W.  Altitude,  240  feet. 


Jackson  Group 
Clay,  brown . 
Clay,  yellow . 


24 


?,0 


Jackson  Group— Contd. 

Clay,  greenish-gray 

Marl  (?),  green,  f ossiferous . 


Sa-273.   Sec.  25,  T.  5   N.,    R.   11    W.   Altitude,   209   feet 


Jackson  Group 

Fill 

Sand,  yellow  (alluvial  ?) 


Jackson  Group — Contd. 
Clay,  dark  gray 


123 


TABLE  13.  LOGS 
Sa-274.  Sec.  30,  T. 


OF  TEST  BORINGS— Continued 
6   N.,   R.  13  W.  Altitude,  120  feet. 


Material 

Thick- 
ness 
feet 

Depth 
feet 

Material 

Thick- 
ness 
feet 

Depth 
feet 

Quaternary  alluvium 

5 

6 

5 
11 

Quaternary  alluvium — Contd. 
Sand,  with  clay  streaks 

36 

47 

Sa-275.  Se,.  12,  T.  6   N.,   R.  13  W.  Altitude,  153  feet. 


Wilcox  Group 

25 
12 
3 

25 
37 
40 

Wilcox  Group — Contd. 

Sand 

3 
36 

43 

Clay,  with  some  soft 

79 

Sa-276.  Sec.  24,  T.  7  N.,   R„  13  W.  Altitude,  220  feet. 


Wilcox  Group 

Fill,  sand,  fine,  silty,  orange.. 
Clay,  laminated,  tan  with 

3 

5 

7 

3 

8 
15. 

Wilcox  Group — Contd. 

1 

9 

44 

16 

Silt,  sandy,  dark  gray 

25 
69 

Sand,  fine,  silty,  white 

Sa-277.  Sec.  21,  T.  4  N.,   R.  12  W,  Altitude,  160  feet. 


Cockfield  Formation 
Sand,  fine,  white .  . 
Clay, sandy 


Cockfield  Formation — Contd. 

Sand, gray 

Clay,  dark  gray 


Sa-278*  Sec.  16,  T.  7   N.,   R.  14  W.  Altitude,  140  feet. 


Quaternary  alluvium 

Surface  silt 

Silt,  sandy 


Quaternary  alluvium — Contd. 
Sand 


45 


Sa-279.  Sec.  5,   T.  7   N.,    R.   14  W.  Altitude,   140  feet. 


Quaternary  alluvium 
Silt 

3 
5 

19 

3 

8 
27 

Wilcox  Group 
Clay 

8 
9 

35 

44 

Sand 

Sa-280.   Sec.   20,   T.   8    N.,    R.    14  W.    Altitude    140   feet 


Quaternary  alluvium 
Surface  silt  and  clay . 

Sand,  yellow 

Sand,  brown 

Sand,  white 


4 

4 

16 

20 

6 

26 

4 

30 

Quaternary  alluvium — Contd. 

Sand, gray 

Wilcox  Group 

Clay,  light  gray 


124 


TABLE   13.   LOGS  OF  TEST  BORINGS— Continued 
Sa-271.  Sec.  3,  T.  8   N.,    R.   14  W.  Altitude,  160  feet. 


Material 

Thick- 
ness 
feet 

Depth 
feet 

Material 

Thick- 
ness 
feet 

Depth 
feet 

Quaternary  alluvium 
Clay  and  silt 

5 

7 
18 

5 

12 
30 

Quaternary  alluvium — Contd. 

13 
10 

43 

Clay,  yellow 

Wilcox  Group 

53 

Sa-282.   Sec.  29,   T.   9    N.,    R.    14   W.   Altitude   156   feet 


Quaternary  alluvium 

Sand,  fine  to-medium,  light 

tan 

Clay 

Sand,  fine,  yellow 


Quaternary  alluvium — Contd. 

Sand,  light 

Sand, gray 

Wilcox  Group 

Clay,  dark  gray 


47 


Sa-284.  Sec.  11,  T.  4  N.,   R.  13  W.  Altitude,  130  feet. 


Quaternary  alluvium 

Clay,  silty 

Sand 


Wilcox  Group 
Clay 


58 
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Permeability  coefficient: 

Carrizo  Sand,  80 

Catahoula  Formation,  84 

defined,  72 

Sparta  Sand,  81 

Wilcox  Group,  72 
Piezometric  surface,  66,  67 
Pleasant  Hill,  Louisiana,  4,  8,  18,  50,  51, 
68,  72,  76 

pumpage,  79 
Pleistocene  terrace  deposits,  3,  4,  52,  62 

composition,  62,  84 

distribution,  62,  84 

ground-water  conditions,  65 

source  of  water  supply,  84 

thickness,  62,  84 
Population,  14,  51 
Porters  Creek  Clay,  52,  54,  71 

composition,  54 

deoth,  56 

thickness,  54 

trace  on  electrical  logs,  54 
Precipitation,  2,  10-12 

average  annual  precipitation,  11 

source  of  water,  17,  65 

variation,  18 
Previous  work,  14.  15 
Pumpage,  66,  67,  68 
Pumping  tests.  72,  73,  74,  81 
Pumps,  68,  110-115 
Qualitv  of  water: 

aciditv,  22 

chemical  analyses,  100-109,  116 

chemical    and    physical    characteristics, 
19 

color.  21,  22 

for  boilers,  21,  22 

for  drinking.  20,  21 

for  household  use,  21 

for  industry,  95 

for  irrigation,  19 

reported  Quality,  110-115 
Quaternary  System,  3,  4,  52,  53,  62,  71 
Recent  Series,  52,  84,  85 
Red  River,  17 

basin,  7,  43 
Reklaw  Formation,  56,  57 
Robeline,  Louisiana,  9 
Runoff,  2,  10,  17,  18 

definition,  27 
Sabine  River,  1-3,  6-9,  17,  18,  25,  29,  30- 

34,    35,    36,    38,    43,    51 

chemical  quality,  2,  44-47,  46,  47, 
100-107 

2927-B,   8-63 


deficient-discharge  graph,  31 

floods,  39,  40,  41,  43 

flow-duration  curve,  30 

low-flow  frequency  graphs,  33,  34 

maximum     stages     and     discharges     at 
Logansport,  Louisiana,  98 

maximum     stages     and     discharges     at 
Milam,  Texas,  99 

seepage  from  aquifers,  66-68 

source  of  supply,  18 

storage-requirement  graph,  32 

temperature,  47,  48,  48 

valley  formation,  62 
Sabine  River  Compact,  36 
Sabine  uplift,  3,  63 
Salter  Creek,  8 
San  Jose  Creek,  8 
Sewage  disposal,  51 
Sneed  Creek,  8 
Soil  types,  14 
Sparta  Sand,  3,  4,  52,  56 

composition,  59,  118 

depth,  60,  80,  81 

permeability,  81 

quality  of  water,  81,  116 

source  of  water  supply,  87 

thickness,  59,  81 

trace  on  electrical  logs,  59 

well  yields,  81 
Specific  capacity,  defined,  77 
Stratigraphic  section,  52 
Structure,  62,  63 

relation  to  Natchitoches  Parish,  64 
Surface  water: 

chemical  analyses,  100-109 

chemical  and  physical  quality,  44-47 

future  needs,  51 

gaging-station  records,  26 

storage,  25 

stream   flow  characteristics,    27-29,   31, 
35-39,  41-44 

temperature,  47-50 

terms  defined,  25,  27 

uses,  50,  51 
Temperature : 

air,  9,  13,  70,  71 

ground  water,  70,  71,  79,  80 

surface  water,  48 
Terraces,  formation  of,  53,  62 
Tertiary  System,  3,  52-56,  55,  71 
Thiessen  polygon  method,  9 
Toledo  Bend  Reservoir,  1,  51 
Transmissibility  coefficient,  defined,  73 
Turner  Creek,  8 
Vernon  Parish,  5,  6,  9,  84 
Vicksburg  Group,  3,  52,  53,  83 

composition,   60,   123 

thickness,  60,  61 
Water  supply : 

chemical  requirements,  19,  20 

potential  development,  87 

pumpage,  66,  68,  79 

sources,  17,  66,  71,  87 
Water-table   conditions,    4 

defined,  66 
Well  construction,  68,  110-115 
White  Lick  Creek,  8 
Wilcox  Group,  3,  52,  53 

composition,  54,  72,  117-120,  121-125 

depth,  57 

permeability,  72 

pumping  tests,  73,  74 

quality  of  water,  79,  116 

recharge,  75 

source  of  water  supply,  71,  87 

thickness,  54,  71 

water  levels,  75,  75,  76,  77 

well  yields,  76,  77 
Zwolle,  Louisiana,  2,  4,  8,  18,  51,  68,  77 

pumpage,  79 
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